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THE first month’s work on the Hudson river 
tunnel has advanced the heading of the north tunnel 
60 ft. the average progress during the last week 


being 3 ft. each day. This is very satisfactory, es- 
pecially when we remember that the men were un- 
accustomed to the work. The material bored 
through was compact, tenacious and regular, and 
as yet no indications of “pockets” have been ob- 
served. At a distance of 1,600 ft. from the shaft 
another air lock is being put in; this makes the third 
lock in the tunnel, the other two being at 800 and 
1,200 ft. from the shaft. The new lock is placed in 
two brick bulkheads, 3 ft. thick, and located one at 
each end of the lock. It is similar to those already 
in, being 6ft. in diameter, 16ft. in length, and 
having a door at each end,3 ft. wide, by 4 ft. 


high. Up tothe present time what we might 
term the general illumination of the tunnel 
has been from are lights located a consider- 


able distance apart. This resulted in the interme- 
diate points being in almost total darkness and, 
owing to the absence of good reflecting surfaces, all 
shadows even within a few feet of a lamp were 
black. Candles are therefore used by the men. An 
incandescent system is being put in, and it is ex- 
pected that, with 75 or 100 of these lamps evenly dis- 
tributed, all the light necessary will be obtained. 
Freeing the atmosphere from carbon dust arising 
from the arc lights and candles, and which collects 
in the nose, is not the least ot the advantages antici- 
pated from this plan. 





—_—-- 

Mr. J. G. ARTINGSTALL, City Engineer of Chicago, 
submitted on June 3 a report and detailed esti- 
mate on the proposed increase of the Chicago water 
supply. The estimates include the cost of an 8 ft. 
tunnel extending four miles into the Lake opposite 
the city and a 10 ft. tunnel from Grosse Point to the 
city. The ground to be penetrated in both cases is 
assumed to be dry, hard, blue clay, with a few 
boulders. The 8 ft. tunnel would cost $158,000 per 
mile, or $633,600 for the 4 miles. A maximum rate of 
12 ft. of tunnel per day is estimated upon, assuming 
that work can be carried on from both ends. At 
this rate, allowing 300 working days per year and 
for delays from stormy weather, it would take 3}4 
years to build the tunnel. An intermediate shaft 2 
miles from shore (costing about $50,000) would 
shorten the time to 2 years for the tunnel. The 10 ft. 
tunnel from 12th St. to Grosse Point would be 14 
miles in a straight line and 9'4 miles of this would 
be under the Lake. The route on shore would be 
over 15 miles and the latter will be considered. 
With shafts every haif-mile a tunnel 10 ft. in di- 
ameter would cost $218,200 per mile, or for 15 miles, 
$8,273,600. The average rate of progress would not 
exceed 8 ft. perday with good ground, or 3 years for 
completion. The economical capacity of an 8 ft. 
tunnel 4 miles long would be 80,000,000 galls. per day 
with a loss of head of 7 ft. The capacity of the 10 ft. 
tunnel 15 miles long under similar conditions would 
be 130,000,000 galls. per day with a loss of head of 
23 ft.; or with only 80,000,000 galls. used, a loss of 
84¢ ft. Mr. ARTINGSTALL in his report carefully de- 
tails the action of the lake currents in carrying 
sewage and concludes that while there is a great 
volume of pollution discharged into the Lake, oppo- 
site the city mainly, and at intervals from the 
Chicago river, this pollution never extends far east- 
ward into the lake; but will follow the shore line in 
a narrow stream for many miles. The pollution at 
Grosse Point follows the same general law. As pure 
and wholesome water can be obtained 3 or 4 miles 
out from the heart of the city as at the same distance 
from shore at Grosse Point. There is no appreciable 
difference in the depth of water at either place; the 
4-mile line being in water from 6 to oft. deep. 


- ——_ f 


OF recent events in railroad circles, none is exci- 
ting more interest than the Vandalia deal by 
which the Pennsylvania system is threatened with 
the loss of its line to St. Louis. The Terre Haute & 
Indianapolis Railroad Company, of which W. R. 
MCKEEN is President. owns a line from Indian- 
apolis to the Illinois State line, and leases the St. 
Louis, Vandalia & Terre Haute, running thence to 
St. Louis. Of the stock of the latter company, how- 





ENGINEERING NEWS 


ever, a majority is held by the Pennsylvania Com- 
pany, which, by a traftic agreement with the leasing 
company, has supposed itself secure in possession of 
the St. Louis connection. 

The Ives-Staynor syndicate, which has recently 
been so prominent in railroad deals, has, it seems, 
been quietly negotiating with President MCKEEN 
and now announces the purchase of the Terre 
Haute & Indianapolis, including, of course, the 
Vandalia lease, for the Cincinnati, Hamilton & 
Dayton Company, which those who read between 
the lines say means the Baltimore & Ohio interest. 
Various reasons are given for the action of the 
parties interested. It is stated that Mr. MCKEEN 
has become dissatisfied with his treatment by the 
Pennsylvania, especially in their boycott of the 
commission paying lines, whereby his friendly rela- 
tions with the Missouri Pacific were broken off and 
a large amount of traffic thus diverted from the 
Vandalia. 


: e ci 

On the part of the Baltimore & Ohio it is asserted 
that, aside from a desire to shut the Pennsylvania 
out of St. Louis as the Baltimore & Ohio has been 
shut out of New York, the control of the Ohio & 
Mississippi is becoming none too secure and a St. 
Louis connection was desired independent of that 


company. The Pennsylvania Company, however, 
will not lose its St.Louis connection without a 
fight. An attempt will be made to break the lease 


by which the Vandalia is held; and if successful, 
the construction of 80 miles of new line paralleling 
the Terre Haute & Indianapolis would give the 
Pennsylvania again a direct line to the Mississippi, 
and leave the recent purchasers, owners of an un- 
profitable piece of property. 

The Cincinnati, Indianapolis, St. Louis & Chicago 
is also affected by the new deal, for they have had a 
traffic contract with the Vandalia, and have relied 
on it for an outlet to St. Louis. With their compe- 
titor, the Cincinnati, Hamilton & Dayton in con- 
trol, however, they will have to look elsewhere for 
a line to the Mississippi. For some time they have 
been making surveys and obtaining subsidies and 
right of way for a western extension. This new de- 
velopment will doubtless hurry up matters and it 
may not be many months before the “Big Four” 
runs its trains into St. Louis. 

ions Scnpeeds 

LAST week an elevated railway project of vast 
proportions was developed in Philadelphia. JOHN 
W ANAMAKER, President of the Consolidated Transit 
Company, presented to Select Council, through the 
chairman of the railway committee, an ordinance 
outlining the route of a double-track elevated rail- 
way which practically gives two north and south 
lines through the length of the city, with connecting 
branches and spurs running towards Germantown 
and Frankford. The Transit Company offers to pay 
to the city, on the enactment of this ordinance, 


$250,000 in cash, at once, and in addition $10,000 per 


mile as each mile of road is constructed. Among 
the larger holders of the stock are P. A. B. WIDENER, 
Ww. L. ELKINs and other prominent owners of the 
present surface Traction Co.; though Mr. WANA- 
MAKER denies any knowledge of the rumored scheme 
to utilize the elevated project as a means of forcing 
the owners of the 13th and 15th street surface 
line to sell to the Traction Co. Vigorous oppos- 
sition to the elevated project is expected from 
property owners along many parts of the projected 
line. 
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THE Southern Kansas Railroad bridge across 
Cedar Creek, two miles east of <lgin, Chautauqua 
Co., was set on fire by an incendiary on June 1, and 
was burned down. An effort had previously been 
made to burn the long trestlework west of Elgin, it 
having been set on fire in a number of places. A 
farmer who lives near discovered the fire, however 
and extinguished the flames before serious damage 
was done. A very similar fire destroyed the Inter- 
national bridge over the Salado, near San Antonio, 
Texas. 











HELENA, Mon., papers say that progress on the 
Wickes tunnel on the Montana Central R. R. is 
averaging 6 ft. per day in spite of soft rock and con- 
tinuous timbering. The tunnel is now driven for 
90 ft. from the north portal and indications point to 
better rock. 





—— 


THE preliminary tests of automatic couplers by 
the committee recently organized for that purpose 
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are now in progress in this city with no definite re 
sults as yet. The committee consists of W. P. 
SHINN, A. G. DARWIN, F. M. WILDER, D. H. CHAP 
MAN, and REUBEN WELLS, all of them men well cal 
culated to act in the matter. As they represent over 
30,000 miles of roads which have agreed to abide by 
their decision, it seems extremely likely that definite 
results will follow from their work, and certainly 


none too soon 
> 


THE eight New York members of the Board of 
Trustees of the Brooklyn Bridge have all been reap 
pointed by Mayor HEwItTtT, who with the Controller 
and President of the Board of Alderman, makes the 
appointments. The Board consists of 20 members in 
all. The Brooklyn Lagle states that Trustee CLARKI 
was reappointed at his own request on the ground 
that he was needed as a member of the Committee 
on New York Terminal Facilities, which we 
means that wiser councils are to prevail in that 
Committee hereafter. Board of 
Accord 
ing tothe Eagle “The Brooklyn trustees have be 
come aware of what they describe as defects in the 
new plans, and will reopen the matter at the 
meeting.”” It is highly probable. 


trust 


the 
Trustees has been called for an early date. 


A meeting of 


next 
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THE death of Capt. EAps and especially the re 
ported serious trouble on the Panama Canal from 
the caving-in of portions of the cuts has awakened 
the Nicaragua canal people to renewed activity. Ad 
miral Ammen is confident that he and his associates 
can have the project on a working 
many months.” 


basis ‘‘before 


- * 

It is generally supposed that transportation lines 
owned by Government are free from the liability to 
a change of owners which continually operates with 
private corporations. 
in Canada, 


This seems not to be the case 
where M. KAMPER, representing a 
German syndicate, is negotiating with the Dominion 
Government for the purchase of the Intercolonial 
Railway, which has over 1000 miles of road on the 
eastern Provinces. The plans of the syndicate in 
clude the establishment of vast iron works in Nova 
Scotia, title to rich mineral landsnear Pictou having 
been already secured. 
oe ° See 

THE Surveyor General of Colorado reports that of 

the 66,880,000 acres of land in that 


acres have been surveyed. 


State, 57,787,401 
He says further that he 
has discovered fictitious surveys to the extent of 
about 1,000,000 acres in certain mountainous sections 
of the State; a large part of this land is utterly 
worthless, however, unless possibly for coal and 
mineral, and it is unsurveyable by the rectangular 


system. 
- 


floods have done considerable 
damage in Pennsylvania, Ohio and the Southwest, 
during the week. 
tween San 


RAIN storms and 


On the Southern Pacific line be 
Antonio, Tex., and San Francisco, 
Cal., 27 wooden and iron bridges were swept away ; 
bridges have also been washed away on the Oregon 
Short Line and the Utah & Northern Railroad. 
Washouts have accurred on a number of eastern 
railroads, and several water spouts are reported. 
Earthquake shocks were experienced at Columbia, 
S. C., and in California and Nevada on June 3, and 
at Tucson, Ariz., and the City of Mexico, June 7. 
; ae ars 

THE most serious railroad accident of the week 
was a collision on the Louisville & Nashville Rail 
road, on June 2. Two freight trains collided near 
Calera, Ala., and were badly wrecked. 
were killed and one seriously injured. The accident 
is ascribed to one of the conductors having a defec- 
tive watch, which misled him as to the time. 


Three men 


hac paces = 

OVER the entire Pennsylvania system the old stub 
switches are being discarded and the split-switch 
substituted. The company west of Pittsburg is 
doing a great deal this season in the way of putting 
in new switches, and new frogs of improved pattern. 

Rl 

A VERY thin rumor comes from Paris to the effect 
that an enterprising contractor had brought to that 
city nine negro chiefs from the African coast, with 
the intention of showing them the sights of the 
French capital and then inducing them to contract 
to send laborers from their tribes to work on the 
Panama canal. Jamaica negroes must be growing 
scarce ; or perhaps wiser. 



























































Traction Rope Railways.’ 


BY D. J. MILLER, MEMBER OF THE WESTERN SOCIETY OF 
ENGINEERS. 


{Read March 1, 1887.) 


(Concluded from page 360) 
MOTIVE POWER. 

The building containing the motive power of the 
Tenth avenue cable road is situated on the east side 
of Tenth avenue, having a frontage of one block 
(200 ft.) The plant consists of two 28 by 48 Wright 
engines, arranged to be operated together or inde- 
pendently, as may be required. One continuous 
line of main shafting is used, transmitting power to 
four driving drums, each pair being connected by a 
system of gears, and power transmitted from the 
main shaft by friction clutches, which are composed 
of sixteen wrought-iron and steel plates, each three- 
eights inch thick by 4 ft. in diameter. These plates 
wive sufficient area in square inches, so that the 
pressure applied to operate one rope will not force 
the lubricant from between their surfaces. The 
driving drums are 10% in. face, with five grooves 
each, which are about 12 ft. in diameter, the first 
groove on the first drum being the largest ; the first 
ywroove on the second drum is one-eight inch less in 
circumference than the first groove on the first 
drum, and all other grooves are reduced successively 
in the same ratio. Each pair of driving drums has 
an independent train of driving gears, and in the 
center, between the drums, a pair of 8 by 8 upright 
engines are located. These are connected together 
and so arranged that they can be thrown in gear to 
operate the main drums. 

To avoid accidents and stoppage of the road from 
stranding of the rope it is necessary to frequently 
examine the cable to keep it in perfect order. To 
do this thoroughly, the rope should be detached 
from the main machinery and operated at a slow 
rate of speed. The service required of the auxiliary 
engines is to move the rope slowly for examination, 
run an old rope out and a new one in, or for any re- 
pairs necessary on the main machinery. The driv- 
ing machinery being divided into 2 sets of 4 driving 
drums each, and each set having the drums arranged 
in pairs, the auxiliary engines between same can be 
connected to operate either pair as may be desired. 
The cables are taken in around said drums and 
make 2 or 8 wraps, then pass to the tension wheel, 
which is on a car, and traverses a track in the rear 
of the driving machinery, then are carried out into 
the street again. With cables about 4 miles in 
length, they give a movement to the tension car of 
from 4 to 5 ft., making from 8 to 10 ft. of rope to be 
disposed of every few minutes, thus continually 
moving the tension-car back and forth. 

As the car with the wheel is quite heavy, its move- 
ment is not easily checked, and a quantity of rope is 
usually payed out and received into the building, 
which would not be the case if car were properly 
governed. This duplicate system has been provided 
with an automatic variable tension, decreasing or 
increasing the tensile strain on the traction rope as 
the circumstances may require. 


CABLES. 


Each cable for the Tenth avenue road was manu- 
factured complete in one piece and shipped to 128th 
street and Tenth avenue, mounted on a single reel, 
which with cable weighed 94,000 lbs. 

Cables used on the majority of roads are composed 
of six strands, each strand having nineteen wires, 
seven of them forming the heart, around which the 
remaining twelve are wrapped ; and these latter re- 
ceive all the wear. One of the Tenth avenue cables 
has seven small and nine large outer wires, while the 
second rope is composed of nine small inner wires 
with ten larger outside wires. This change in the 
size of wires was made by the rope manufacturers as 
an experiment, 

For every mile of single track there are over 150 
carrying pulleys, and on a road running ten miles 
per hour for 24 hours the cable will pass over 36,000 
carrying pulleys each day; there are also horizontal 
wheels on curves, and several large sheaves in wheel 
vaults, and should any number of the above be out 
of order the cable must be seriously injured. 


ESTIMATED COST OF CABLE ROADS, 
Many inquiries have been made concerning the 


*From Journal of the Association of Engineering Societies; May, 
1887. 
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cost of a good cable road, and the operating expenses 
of the same. We give below some information on 
this subject, and although the different items are 
not detailed, the figures are sufficiently accurate for 
the purpose. ‘The estimate is for 245 miles, every- 
thing included :— 

2‘s miles road-bed complete, paving included.. $319,000 
Piant, including real estate, buildings and 


motive power complete, 
Rolling stock 


Add 10 per cent. for miscellaneous expenses.... 50,250 


Giving total cost of road and equipment....-. $552,750 


Operating expenses per year, $102,963. ‘To this 
add interest at 5 per cent, on first cost of 
road, say $600,000, $30,000, making Lotal oper- 


ating expenses 132,953 


This would require a traffic of 2,659,060 per annum. 
The excursion traffic being a large item with all 
cable roads, we will therefore ailow 25 days during 
the year in which 20,000 passengers will be carried, 
making 500,000, leaving 2,159,060 passengers to be 
carried in the remaining 340 days, which gives us 
6,350 passengers per diem. 

If 75 per cent. of this number, or 2,000 per mile per 
day, can be calculated on with a horse road, it will 
be perfectly safe to invest in the cable system owing 
to the increase. 

As the above is for 2'¢ miles, one mile of road will 
cost $221,100. By multiplying the latter figure by 
the number of miles desired to build, a close and re- 
liable estimate will be obtained. The foregoing 
covers real estate, buildings and equipment. 
Operating expense covers officers’ salaries, pay of 
employés, taxes, and in fact every item of expense 
connected with the operation of the road. 

It must be borne in mind that the estimate given 
above covers the expense of making 435 round trips 
every 24 hours. 

To perform this work with animal traction 
would require 272 horses on a comparatively 
level road. which would cost annually for 
maintenance and renewals........-.-...eeees $59,568 


The operatipg expenses of the motive power 


with the cable system... 26,640 


Showing saving annually effected.... $32,928 


The estimate on cost, and also operating expenses, 
are liberal, but the minimum number of horses have 
been considered. With animal traction, there could 
be no sudden expansion of the carrying capacity ; 
but with a road such as described above it is only 
necessary for a railroad company to have adequate 
rolling stock and they are prepared for any emer- 
gency. There is no other system of traction that 
can so readily respond to the demand of traffic for 
increased accommodation. 

Two passenger cars can be attached to a single 
grip-car and carry, easily, 125 passengers. And by 
supplying cars sufficient to despatch one train every 
minute a carrying capacity of 7,500 per hour in one 
direction would be secured, or a total of 15,000 pas- 
sengers, 

The estimate of cost here given is based on prices 
and conditions for construction of roads in large 
cities such as New York, Philadelphia, Boston and 
Chicago. For smaller cities considerable reduction 
might be made. 

As this paper is now quite lengthy, we deem it ad- 
visable to bring it to a close, omitting several sub- 
jects upon which we had intended to treat; and 
trusting we may be able to furnish a supplement in 
the near future. We give in conclusion a list of the 
eable roads now in operation and under construc- 
tion. 


LIST OF CABLE ROADS IN OPERATION AND UNDER CON- 
STRUCTION IN THE VARIOUS CITIES IN THE UNITED STATES, 


. 


Chicago. 

Chicago City Railway Company: Cottage Grove 
Avenue, and State Street Lines, 20'4 miles, in operation 
since 1882; State Street and 63rd Street Line, 4 miles, 
under construction ; Cottage Grove Avenue Extension, 
4 miles, under construction. 

North Chicago City Ry. Co.: 14 miles, under construe- 
tion. 

Cincinnati, 

Mt. Adams & Eden Park Inclined R. R. Co.: Walnut 
Hillis & Cincinnati Line, 8 miles, in operation sines 
Oct. 1, 1886, 

Kansas City. 

Kansas City Cable Ry. Co.: 4 miles, in operation since 
June, 1885. 

Metropolitan Ry. Co.: 14 miles, under construction. 

Corrigan Consolidated Ry. Co.: 16 miles, under con- 
struction. 
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New York City. 

Third Avenue R. R. Co,: duplicate system; Tenth 
Avenue Line, 6 miles, in operation since August, 18.5: 
125th Street Line, 4's miles, in operation since Dee, 1, 
1886, 


Philadelphia, 

Philadelphia Traction Co.: Market Street Line, » 
miles,in operation since the spring of 1885; Sansom 
Street Division, 4 miles, ip operation since October, 
1886; Columbia Avenue Division, 6 miles, in operation 
since the beginning of 1885. 


St. Louis, 

St. Louis Cable & Western Ry. Co.: 6 miles, in opera- 
tion since April, 1886, 

San Francisco. 

California Street Cable R, R. Co.; 5% miles, in opera- 
tion since 1876. 

Clay Street Hill R. R, Co.: 2 miles, in operation since 
August, 1873, 

Geary Street Park & Ocean R. R. Co.: 5 miles, in op- 
eration since 1880, 

Market Strvet K. R, Co.: Market street and branches 
16‘, miles, in operation since 1884, 

Omnibus RK, R. & Cable Co, 

Sutter Street R. R. Co.: 34¢ miles, in operation since 
1876. 

Teiegraph Hill Street Ry. Co.: 3,120 ft. 

Several miles of road have recently been putin opera- 
tion in Melbourne, Victoria, and about four years ago a 
road was built in New Zealand. In 1884,2 ors miles 
were sonstructed in London, England. 


Discussion by Mr. Augustine W. Wright. 


I have listened with interest to the paper just read, 
deseribing Mr. MILLER’s Duplicate Cable System, and 
will attempt to follow the same in what I may say. 

In“ Woop’s Treatise on Railways,” there will be 
found the following: “ In the year 1788, Mr. RayNoup’s 
completed, at the Ketley Iron-Works, an inclined 
plane, formed of a double iron railroad, by which a 
loaded boat in passing down a frame, constructed for 
the purpose, drew up the boats which were empty. 
Siuce that time many inclined planes have been made 
upon railroads for the purpose of drawing up the 
empty carriages by the gravitating power of the loaded 
carriages duwn the plane.” * * * “In 1808, Mr. 
Cooke erected an engine upon Bertley Fell, in the 
County of Durham, to draw the loaded carriages up 
the Capperts Colliery, across the Durhum and New- 
castle turnpike road, in a steep ascent; and since that 
time they have been much used upon the railroads in 
the neighborhood of Newcastle.” 

The members present are doubtless all aware that 
when the Liverpool and Manchester Railway was about 
completed the question of motive power had to be con- 
sidered. It was the original intention to operate that 
road by horse-power, but the cost of construction 
proved so great that it became evident that all the voll 
earned by horse transportation would not suffice for 
maintenance and interest on the investment. The 
Board of Directors thereupon decided to refer the 
guestion, “ What under all circumstances is the best 
description of moving power to be employed upon 
Liverpool & Manchester Railway ” to a committee con- 
sisting of, KasTRICK, WALKER and ( RoBERT) STEPHENSON’ 
three of the most eminent engineers in England. Kas- 
TRICK and WALKER reported in favor of stationary 
engines, STEPHENSON in favor of locomotives. I have 
that report in my library, and it is very interesting at 
this day. The plan proposed was to have a train mov- 
ing toward the pbwer station draw a tail rope. The 
next train in the opposite direction would be drawn by 
the tail rope of the first train and draw behind it a 
rope to be used by the next train in the opposite di- 
rection, ete. 

The eable system of to-day originated with the con- 
struction of the Clay Street Hill Cable Railway in 1873, 
by A. S. HaALLiprEe and a few friends, in San Francisco. 
The grades of Clay street were so steep that property 
was not worth much, but the chances of success in the 
proposed cable road were considered so slight that 
property owners preferred to donate money, not deem- 
ing the stock of any value. The road was an immedi- 
ate success, and the system was introduced upon other 
roads in San Francisco. The steep grades, 17 {t. in 100, 
of San Francisco were very favorable for cable opera- 
tion, as compared with horse-power. 

I agree most heartily with all Mr. MrLuer says of our 
fellow member Mr, CHARLEs B. HotMgs, of Chicago. It 
required no ordinary amount of pluck and determina- 
tion for Mr. Houmes to peri! his business reputaticn 
and advise his company to risk millionsin the con- 
struction of acable road in Chicago, when the varia- 
tions of temperature, the climatic and traffic conditions 
were 80 great. I,forone,m ust admit that the venture did 
not meet with my approval. I did not believe it possible 
to use a cable 25,000 ft. long and in addition to moving 
all the cars with their loads propel another cable pass- 
ing around five curves of about 50,/¢. radius and angles 
of 90 degrees. Itis estimated that twenty-eight horse- 
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power is required for each curve, but this rope does 
the business. As to the amount of debris that drops into 
he conduit through the slot opening in the street, this 
will vary not only with every city, but with each block 
of any street. If the adjoining streets are unpaved 
each vehicle will carry a greater or less amount of 
mud on to the paved street, where it drops off. Iam 
informed that the average depth of mud dropping into 
the Chicago City Railway conduit does not exceed one 
anda half or two anda half inches deposit in winter 
months. : 

Cutting the Carrying Sheaves.--Ordinarily there are 
provided 165 carrying sheaves per mile of single track 
eable railway, The tendency was to make these carry- 
ing sheaves of the largest possible diameter, thus les- 
sening the amount of power requisite to propel them. 
With the same size journal, it is evident that the 
amount of power required to turn the sheave will vary 
inversely as its radius. For instance, suppose that 
your journal is 1-in. in diameter. If the carrying 
sheave be 12-ins. in diameter, and it required two 
pounds pull to turnit, should you substitute a carry- 
ing sheave of 24-ins. diameter,one pound would suffice ; 
but this leverage works both ways. Suppose you get 
one pound of ice or frozen mud on the rim of your ear- 
rying sheave. If one pound pull sufflees, ordinarily 
applied to the circumference, to revolve the sheave, it 
is obvious that it will not revelve against the leverage of 
one pound of ice, and the cable would in a short time 
eut into and ruin the sheave. The carrying sheaves 
upon the Chicago City Railway were first made 16-ins, 
in diameter, but the ice, ete., stopped their turning, 
and sheaves of 12-ins. diameter, have been substituted. 
The resonant ringing sound of whieh Mr, MILLER 
speaks is attributed frequently to the method of carry- 
ing or supporting the sheave. If it is supported by 
wire lugs on the wire yoke the vibration is thought to 
be increased. To lessen this noise Messrs. Knianr & 
BONTECOU, engineers of the Grand Avenue Cable road 
in Kansas City, support the carrying sheaves on brick 
piers. 

Regarding the construction, I should differ from Mr. 
MrituER. To my mind, each cable road should not be 
built and planned entirely to withstand the street 
traffic. Where great variation in temperature exists, 
any structure strong enough to withstand the contrae- 
tion and expansion of the paving or material compos- 
ing thestreet surface will have abundant strength to 
earry any ordinary street traffle. The various roads 
have cost from $30,000 to $105,000 per mile of single track 
for street work. 

Regarding the Duplicate Cable System, I would say 
that it is, in my opinion, simple increasing the first 
cost asa matter of insurance against detention, and [ 
question whether it is worth the cost. This system is 
in use upon the Tenth avenue road of New York City 
and was put in upon the Kansas City Cable road, but 
afterward abandoned. The reasons given were as fol- 
lows: 

“ist. Ittook more time to change from one enable to 
the other than was required to repair a damaged cable. 

“2d. The idle cable got cut and echafed by the run- 
ning cable to such an extent as to render it useless 
when most required. 

“3d. The idle cable by lying in the tunnel got covy- 
ered with grit and dirt, which is very injurious to it. 
This objection could be overcome by moving the idle 
cable slowly with special engines erected for that pur- 
pose, 

“4th. It involved increased expenditure of capital 
and labor for which there was no adequate return.” 

Carrying Sheaves. -Regarding this question, Mr. 
Henny Root, engineer of the Market street road in San 
Francisco, informed me that ordinary carrying sheaves 
had been running since 1878 in that city. The carrying 
sheave should be accurately balanced and trued up on 
emery wheels. 


REPLY TO MR. WRIGHT—BY MR. MILLER. 


Engineer Wricnut very honestly admits that the con- 
struction of the cable roads in Chicago did not meet 
with his approval, which is putting it very mild, to say 
the least. 

Mr. Wricut remarks “that it is estimated that 28 
horse-power is required for each curve,” presumably 
referring to the curves on the Chicago road. We take 
it for granted that he means the power required to 
move the cable, cars and passengers. For the four 
curves on the State street road, with nine miles of 
single track, it required about 115 horse-power to move 
eables, carrying and guiding pulleys, independent of 
driving machinery or cars. 

Mr. WriGut says, “ ordinarily there are provided 165 
earrying sheaves per mile of single track,” and we pre- 
sume that he has reference to wheels as spaced in Chi- 
cago, namely, at intervals of 32 ft. In New York we 
place them at intervals of 35 ft. 

We judge that the information given by Mr. Wricut 
in regard to hanging the pulleys is second hand, and 
that he does not speak from personal knowledge on 
this subject. In our experience we have found that a 
wheel attached to the truss of the road-bed, or resting 


on supports independent of the iron structure, or con- 
nected to the iron structure of the track with a block of 
wood inserted to break the metallic connection be- 
tween the cable, track-rails and slot-rails, really bas no 
effect on the resonance of the carrying pulleys. The 
ringing sound will be more or lese controlled by cir 

cumstances; for instance, by the cable being fliled with 
tar or running empty, new or worn cable, and also ce 

sign of carrying pulley. A newrope with no tar will 
make considerable noise, whereas a worn cable well 
filled with tar will make comparatively none. The 
only way that the noise can be prevented is, as we 
stated, by filling the carrying pulley with some non 

metallic However, the ringing 1s not 
sufficient to make any material difference ina street 
with much tramMe, 

As regards Mr. Wricnt'’s knowledge of the duplicate 
system, We find from bis own remarks that this is ex 
tremely limited, and the four objections which he has 
taken from the Street Raileay Journal are mere asser 
tions made by a party in Kansas City. and these were 
fully answered about a year ago. 

It must be remembered that the inventor of the 
duplicate cable system was neverin Kansas City until 
the cable road there had been in operation some six 
months, and we think Mr. WrRicu? somewhat unjust in 
quoting but one side of the controversy. If duplicate 
eable are a failure, then the whole eable system isa 
failure, for the simple reason that with single rope 
roads two cables are often operated in the same con- 
duit, and under the same conditions as the duplicate 
cables are operated in the duplicate system, and we are 
pleased to inform Mr. Wricut that the duplicate cables 
have been in suceessful operation on a section of the 
Chicago roads for four years, 

The saving in the pay-roll with the duplicate system 
will more than pay the interest on the investment for 
the second rope, to gay nothing of the great advan- 
tages of keeping the road in constant operation without 
use of horses. 

Our paper Was not intended to deseribe the duplicate 
system particularly, but we consider the notice jus- 
tifled by the unquestioned success of the Tenth Avenue 
Cable road, 

Owing to the first cost, it is only practicable to adopt 
the cable system on lines carrying from 2.000 to 3,000 
passengers per mile per day. The small additional 
eost for the second cable is but a “drop in the bucket 
where so large an outlay is to be made, and when the 
objections to the single rope are considered, chief 


substance 


among which is the frequent stoppage and consequent 
detention of traffic, we fail to see the economy of doing 
without the second rope. Were cheapness the prin- 
cipal desideratum we would net construct a cable 
road, 


It is not the investment alone, but the percentage to 


be realized on the investment, that is the question to be 
cousidered, 


= ee 


The New Method of Dimensioning. 
BY ALFRED DD. OTTEWELL, C. E. 


Il. 

In article Il was given the method by which for- 
mula (A) was derived. That derived formula is the 
equation of a straight line, so that if the inferences 
from which formula (A) was deduced are correct, 
we see that from the nature of things the values of 
the safe working strength of a material such as 
wrought-iron or steel, under varying conditions of 
loading, can be represented graphically by a straight 
line only. The numerous attempts to represent the 
results of the experiments of WO6OHLER and SPAN 
GENBURG by curves of more or less complexity 
would therefore appear to be from the nature of 
things very much like the numerous attempts to 
solve the problem of perpetual motion. 

It was found in Article I that in almost the worst 
case formula (A) only requires an increase in weight 
of 27.4 per cent. over standard specification. This, 
however, is in excess of the truth, for if 27.4 per 
cent. was added to the dead load of the bridge, the 
allowable unit stress would be increased about 10 
per cent., and the weight of the bridge be reduced 
for this reason about 10 per cent., so that formula 
(A) in the worst case only requires an increase of 
weight of say 20 per cent. over standard specifica- 
tions, or an increase in cost of 6 or 7 per cent., whilst 
it is probably 50 to 60 per cent. stronger. 

The superior practical value of the proposed for- 
mula (A) over that adopted by Mr. WILSON is con- 
firmed by the fact that the latter fails in one of the 
critical limits; for in the specification for bridges 
for the Pennsylvania Railroad Co., Mr. WILson 
finds it necessary to say that ‘‘ Floor beam hangers 
must have an additional section of 25 per cent. above 


that given by the before mentioned limiting stresses 


WILSON’S 


formula have to make a similar exception For 


mula (4) will give a value varying little from 


and other specifications embodying Mr 


6,000 Ibs. in any case, a value which approximates 
to the special value given by the above specifications 
and practically agrees with the 6,000 Ibs. adopted by 
Mr. THEODORE Coorenr for iron railroad bridges 

rhe objection has been raised to this method of 
dimensioning that no. distinction is made for the 
variable quality and form of the different members 
For instance, it is asserted that (1), the same work 
ing stress should not be allowed on a large tension 
member as on a rod of small diameter, and that (2), 
the same working stress should not be allowed on a 
short suspension link as on a long tie rod; and that 
because such variations are not 


by LAUNHARD?’s formula, the 


taken inte account 


general applica 
tion of this method of dimensioning to all varieties 


of bridge members is premature. The tirst objection 


given applies as much, or as little, to the old method 


of dimensioning as it does to the new, for the vari 


able quality of material in the different sized mem 
bers is fully considered in our best bridge specitica 
tions under ‘Quality of Material,’ and in neither 
method does the allowable working stress depend 
upon the sectional area of the member Che second 
suggested objection appears to be more 


nary than real. 


imagi 
Why will a bar of a sectional area 
of S sq. in. break under a less unit stress than a bar 
of the same material of a sectional area of 4.sq. in-' 
Because the former has not been rolled so much as 
the latter and has consequently fewer fibres to the 
When a 
long tie, however, is compared with a short one of 
the same sectional area, the number of fibres to the 


square inch and is not so homogeneous 


square inch may be assumed to be the samein both 
cases, and hence from this cause alone the strength 
of the one would not differ materially from the 
strength of the other, but a long tie cannot be ex 
pected to be as homogeneous as a short one, and 
hence it might be supposed that a long suspender 
would bear a less working stress than a short one*, 
and it would, were it not counterbalanced by the 
fact that a long tie yields and stretches less per 
lineal foot than a short one,and is thus fatigued 
less. The right to strain counter rods and long ver 
ticals to 8,000 or 9,000 Ibs. per sq. in. is, therefore, 
very questionable, when we strain floor-beam 
hangers to 6,000 or 7,000 lbs. per sq. in. 

The new method of dimensioning involves the 
greatest change from the old method in the lightest 
bridges, and in the lightest members of the same 
bridge, the change in these cases being from a 
lighter to a heavier section. The new method there 
fore is in accordance with experience, for every 
engineer knows that he has seen the time when he 
has not dared to make certain members as light as 
his calculation called for; his experience in such 
cases being more reliable than his theory. For the 
same, or corresponding members in larger bridges, 
however (as for instance the posts and ties, at mid 
dle of truss), the writer’s argument is, the engi 
neer’s experience has failed him, and a few weak 
links have been inserted in an otherwise strong 
chain. 

The adoption of the new method of dimensioning 
does not necessitate unpractical attention tothe small 
details of a structure. For example, the writer does 
not consider it necessary, in practice, to vary the al 
lowable shearing, bearing and bending stresses for 


min. B 
bolts, pins and rivets, for different values of 


max. B 
The values given in standard specifications for these 


stresses are derived from experience, not theory ; 
experience being in this case, as in cases already 
mentioned, more reliable than theory. Where 
joints have failed because of weak bolts, pins or 
rivets, the allowable unit stress on these bolts, pins 
and rivets has been decreased, for spans of all sizes, 
until safe unit stresses have been reached. Such 
failures have been most frequent where the live load 
has been most severe, and hence these safe unit 
stresses derived from experience happen to corre- 
spond closely with the lowest values for unit stresses 


*WEYRAUCH (Strength and Determination of the Dimensions of 
Struct res of Iron end Steel, p. 33, J. Wiley & Sons,) argues from 
the experiments of K1rakaLpy, Vickers and others, that “in gen- 
eral a very short rod should carry a greater DEAr load than a longer 
one of the same material and cross section.”” The word ‘* dead,’ 
which the writer of this drt cle has emphasized, i# very ignificant 
Should it be a live load, fatigue would modify the resuit 


ae pes) 





based upon formula (A). It is as unnecessary,there- 
fore, as it is unpractical to change these values with 
min. B 
every change of ————-. 
max. B : 
fication conforms with the lowest values given by 
formula (A), and will give results differing little 
from those produced by standard specifications : 


Thus, the following speci- 


The allowable stresses on bolts, pins and rivets in 
pounds per square inch shall be as follows: 
Steel. 
7,500. 


Wrought-iron. 
Shearing.on bolts,pins and rivets 6,000 
Bearing, on projected semi-in- 
trados of boit, pin and rivet 
holes 
Bending, stress in extreme fibres 
of pins 


12,000 15,000 
15,000 

For rivets driven in the fleld the above limits of 
shearing strain and pressure shall be reduced one- 
third part. 

In the longest spans it may prove economical to 
obtain from formula (A) the special unit stresses 
for truss pins. 

For bridges of different spans the writer would 
prefer the following kinds of girders: 


Des Bi UE Ghia icc seve ics tennsscemienses Rolled beams. 
16 to 89 “* Riveted plate girders: 
over 80“ Pin connected trusses’ 


According to this specification the permissible 
unit stress in the flanges of beams and girders ob- 
tained by formula (A) would not vary between its 
limiting values as much as 1,000 Ibs., and hence in 
this case also it is considered an unnecessary refine- 


ment to vary the unit stress for different values of 
min, B 


In the bottom flanges of beams and girders 
max, B 


the writer would therefore propose that the allowed 
stress in pounds per square inch shall not exceed : 

Steel" 
7,500 


Wrought-iron. 
For riveted girders (stringers)..-. 5,500 
Fer riveted girders (except string- 
ers,) and rolled beams 8,500 


and that in the compressed flanges of beams and 
girders subject to transverse stress the allowed stress 
in pounds per square inch shall not exceed : 


Wrought-iron. 


l 
120 w ) 


l 
6,8004 1 - -——--———- 
120 0 


Where | = unsupported length in inches, 
w = width in inches. 


For riveted girders (stringers) e.200( 1 - 


For riveted girders (exeept 
stringers,) and rolled beams 


Diagram III shows graphically that between prac- 
tical limits the above formule are as correct as the 


Diacaa™ Il 
Mew ina SREP eREO Sonne STREMES 
Me Comenesene FlLAnaEe oF 


SEAMS ato GIROEASB. 


Working S#resse 
per s: mi. 
— 


bos. 


' 
ip 2b 


Values oF 
following formula of RANKINE, generally used for 
the compressed flanges of beams and girders : 


Sf 


a 
1 _ —_—_- 
5,000 w* 
permissible stress in pounds per square 
inch when in pure compression, 
- allowable working stress in pounds per 
square inch. 
7 = unsupported length in inches. 
w = width in inches. 

The curved line corresponds with RANKINE’s for- 
mula for the particular case of f = 8,500, the hori- 
zontal and inclined lines shown in full, correspond 
with the above proposed formule and are proposed 
because of their simpler and more practical form. 
The inclined lines are tangent to RANKINE’S curves 


Where f 


In no 
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at the points of contra-flexure, thus deviating as 
little as possible from those curves. 

On account of the infrequency of the maximum 
strains in lateral bracing it is also considered un- 


necessary to vary the unit stresses for different 
min. B 
values of ————. 
max. B 
stresses on lateral members, in pounds per square 


inch, are proposed as follows : 


For this reason the allowed 


Steel. 
21,000 
18,000 


l 
‘ 18,00 (1 —_ 
220 r 
Where as before: 


length of piece in inches, center to center of con- 
nection. 


r = least radius of gyration of the section in inches. 

The above modifications to standard specifications 
are for railroad bridges. For highway bridges the 
writer would propose the following specifications : 


Wrought-iron. 

Bote in ee 15,000 
Jates orShapes in | ,.-, 

tension. 5 13,500 


Plates or shapes in j l 
compression, (Lat- ;13,500{ 1— — 


eral struts). j 220 7r 


The allowed stresses on bolts, pins and rivets. in 
pounds, per square inch, shall be as follows: 
Wrought-iron. Steel. 
Shearing, on bolts, pins and 
SRS. ost enckbbatindedtnestuns 
Bearing, on projected semi- 
intrados of bolt, pin and 
rivet holes 
Bending, stress 
fibres of pins 20,000 
For rivets driven in the field the above limits of shear- 
ing strain and pressure shajl be reduced one-fourth 
part. 
In the bottom flanges of beams and girders the al- 
lowed stress in pounds per square inch shall not exceed: 


Wrought-iron. Steel. 


8,000 10,000 


16,000 20,000 


in extreme 


For rolled beams and riveted 


girders, net section 13,000 


The top, orcompression flanges of beams and girders, 
shall be made of the same gross section as the bottom 
or tension flanges. : 

The allowed stresses in lateral members shall be the 
same as given above for railroad bridges. 


In article I the CAIN and 


formule of Messrs. 


case to exceed, Steel. In no case to exceed. 
l 


5,500 8,400 


1—-——— 


120 we 


l 
9.6005 1- ———- 
120 wo 


WILSON were adopted for iron highway bridges. 
For steel highway bridges the same formul# would 
be adopted, in which, for steel to the specification 
given, u = 10,500 lbs. for links and rods in tension, 
and 9,000 lbs. for plates or shapes in tension or com- 
pression. 

It is believed that the most important clauses, 
found in standard general specifications for highway 
and railway bridges and viaducts of iron and steel, 
that are directly affected by this new method of 
dimensioning, have been considered in these articles 
and the necessary modifications given. 

In the belief that the new method of dimension- 
ing will become before long the method of dimen- 
sioning, that the formule herein proposed are of 
practical value, being based upon experience and 
experiment, and that there is a need for such 
formule, the writer submits these articles for the 
consideration of members of the profession, who 

“On reason build resolve— 
That column of true majesty in man!” 
ae catia sensing cies 


To Test the Hardness of Water, 


7,500 


6,000 8,500 


H. J. Harpy, F. C.S., in the English Mechanic, 
thus describes the test for determining the total 
hardness of water :— 

Take 50 c. cm. of the water, place in a stoppered 
bottle of about 10 ounces capacity, and run in 
standard soap solution until, after well shaking, 
allowing the bottle to lie at rest on its side for four 
or five minutes, the lather does not break up—or, in 
other words, until a permanent lather is obtained. 
Sometimes a false permanent lather appears, but by 
always adding another cubic centimeter of soap 
solution, when the process is thought to be finished, 
this error may be obviated, as the lather will at once 
commence to break up if it is not permanent. 
Should the water be a magnesia water, the entire 
solution must be so regulated that only about 8 
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ec. cm. of the soap solution is used. If 50 c. cm. of 
the sample takes more than 10 c. cm. soap solution, 
dilute 50 c. cm. of the sample with 50 c. cm. of dis- 
tilled water and work in half,doubling of course the 
number of cubic centimeters of soap solution used. 
For every 50c.cm. of water used, whether sample 
or distilled water (for dilution) 1 c. cm. must be ae- 
ducted for absorption. Magnesia may be estimated 
by precipitating the lime and applying the soap test 
to filtrate. Multiply result by $3; and it will 
give grains of magnesia per gallon. The perma- 
nent hardness may be estimated by taking about 
0.5 liter, placing in a flask connected with an in- 
verted condenser, and boiling for an hour. The 
water is then filtered from deposit, 50 c. em. of the 
filtrate. taken, and the soap test applied as before. 
This gives permanent hardness. This total hard- 
ness less the permanent hardness gives temporary 
hardness. 

The following is the method for preparing the 
standard soap solution, which, on the authority of 
Tichborne, requires no setting against a known 
quantity of calcium carbonate. Take 5c. cm. of as 
pure as possible oleic acid, add about 50 c. cm. of 
proof spirit and two drops of phenolphthalein. Run 
in a normal solution of caustic soda until the color 
is just struck. Since it is found that 15.5 c. em. re- 
quire the solution to be made up to 820 c. cm. with 
proof spirit, therefore n being the number of cubic 

n x R20 


centimeters of soda used = number of cubic 


15.5 
centimeters it is to be made up to. Working on 50 
c. cm. of the sample, each cubic centimeter of this 
soap solution equals 1 grain of calcium carbonate 
per gallon, Another method, and one which I have 
found to give very good results, is as follows: Tem 
porary hardness: Take 70 c. cm. of the sample; 
make hot in a porcelain dish; add a few drops of 
phenoacetoline and titrate with fiftieth normal sul- 
phuric acid. Each cubic centimeter of the latter 
used equals grains per gallon of temporary hardness. 
Permanent hardness: Take 70 ¢. cm. of the sample; 
add about as many cubic centimeters of fiftieth 
normal sodium carbonate solution as there are 
grains per gallon of solids (non-volatile) ; transfer to 
a platinum dish, and evaporate to dryness over a 
water-bath. Take up with recently boiled distilled 
water, which must be perfectly cold, filter, wash 
residue well, and make filtrate up to about 70 c¢. em. 
Make this solution hot, add a few drops of phenoace- 
toline, and titrate with fiftieth normal sulphuric 
acid. The number of cubic centimeters used, de- 
ducted from the number of cubic centimeters of 
fiftieth solution sulphuric acid previously added, 
equals grains per gallon of permanent hardness. 
There is no hard and fast rule as to how much lime 
must be added to soften water; all depends upon the 
nature of the water. Permanently hard waters can- 
not be softened by the mere addition of lime, as this 
only removes bicarbonates and does not affect sul- 
phates of lime and magnesia. 
———— EE 

SEVERAL of our own economical railway corpor- 
ations doubtless have good reason to appreciate the 
remarks of The Engineer, quoted below, and others 
probably will have, unless they conclude that an 
engineer is a very essential official on their road: 
‘*It is not generally known that the Great Western 
Railway Company is wriggling along without a 
chief permanent way and works engineer. The 
directors hear the notions of various people and sit 
in judgment on many important questions, and, 
after striking a sort of average, vote that work shall 
be carried out this or that way, that sleepers are or 
are not required, that they should be turned upside 
down, or that structures are safe or unsafe, no doubt 
generally safe. It may be hoped that nothing in the 
way of a big smash will occur, because it would be 
rather hard on the direc‘ors if they were convicted 
of negligence and culpable inefficiency for the work 
they took in hand.” 


———— ESSE 


Cincinnati, O.—H. J. Stanuey, Chief Engineer, Board 
of Public Affairs, has submitted his report. for_1886, 
being the thirtieth annual report of the Civil Engi- 
neer’s Department. During the year 2.56 miles of new 
sewers were built; the system comprises 74.735 miles, of 
whic 47.566 miles are pipe and 27.169 miles brick and 
stone ; there are about 5,344 ft.of egg shaped sewers from 
24 by 32ins.to 42 by 54ins, Thore are 470 miles of avenues, 
streets and alleys: 256 miles being improved and 214 
miles unimproved. The report contains complete 
tables of improvement work.showing the e¢lass of work, 
location, contractor, cost, sizes of se*vers, ete., and is 
accompanied by a map showing the sewerage system. 
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The Consequences of a Cow, 





We regret that the wicked cow which brought the 
very careful calculations of some able engineer to 
naught in the bridge of which we give a picture 
herewith, is not visible in the engraving as col- 
lateral evidence to the fact that it was a cow alone 
which brought it down, and no defect of the struc- 
ture, which was ‘“‘amply strong for all legitimate 
requirements.’’ The peculiar locomotives will show 


ee 


oh 


that the ‘‘accident’’ occurred on the Baltimore & 
Ohio Railroad. Its scene was Independence, O., and 
the time about a month since, on April 30. 

Whether the cow was actually hit by the locomo- 
tive and so flung against one of the posts, as the 
officers of the road alleged, or whether the cow hap- 
pened to swing its tail against one of the compres- 
sion members just as it was taking strain from the 
locomotive, we cannot say, but the internal evidence 
rather favors the latter theory, for the span was so 
short that had the break occurred directly under the 
locomotive that machine would have been likely to 
have escaped before it fell, as at the Bussey bridge, 
and the cars only have been dropped into the stream 
beneath. At any rate, it was certainly the cow 
which did the mischief, for it will be seen that the 
locomotive did not leave the rail. The bridge itself 
was strong enough, as it had carried locomotives 
safely for several years, and its strain-sheet shows 
that the moments of every wheel were very accu- 
rately computed, and the precise sections required 
determined therefrom according to Wéhler’s laws. 
The moment of the cow was the only thing left out 
of the calculation, and it had no business on the 
bridge. Moreover, we are not so sure, on second 
thoughts, but that the cow was a horse. 

The way in which the whole structure fell to 
pieces like a pack of cards under the effect of this 
slight additional impact, whatever it was, tells a 
story which it is needless to enlarge upon. The 
span was very small, the structure very high, and 
the last ounce of material had been saved in it. The 
day is near at hand, let us hope, when it will ruin a 
man’s professional reputation to have either de- 
signed or accepted such a bridge. It cannot come 
too soon, but the surest and quickest way to bring it 
about, as res»ects this particular kind of atrocity, 
is to forbid by law the erection of pin-connected 
bridges of such s..ort spans, and to require that, all 
bridges below a certain considerable span shall be 


heavy enough to carry a buckle-plate floor and coat- 
ing of ballast, and be provided with it, so that the 
dead load shall bear some reasonable and rational 
relation to the live. 

It will be observed that the floor held together 
pretty well, and its spring was enough to buckle the 
tension member of the first panel of the otherwise 
uninjured succeeding truss. This member, 
ever, can be straightened, and no doubt has been, 
leaving the second truss to await the convenience of 


how- 





The Consequences of a Cow. 


some other cow ;—unless a freshet carries away the 
structure sooner, as would seem probable from the 
height of the structure above low water. 
——— —_ 
Country Roads, 

JOSEPH S. PERRY, at a recent meeting of farmers 
in Boston, gave them some seasonable advice on 
road-making. After noting the common practice 
which he characterized as an outrage on civilization 
he pointed out the fact that nearly every New Eng- 
land farmer had upon his land a material that could 
be utilized in making good and lasting roads. These 
were the stones of all sizes that were now a nuisance 
on the farm and were disposed of in the corners 
of the fields, on the roadside, in ravines and every- 
where except where they would do some good—and 
that is in the middle of the road. 

Mr. PERRY then shows how he would make his 
road as follows:—When the width of the road is de- 
cided upon either 8 ft. with very ordinary travel or 
16 ft. for more travelled highways,take a strong plow 
and commencing on the outside of the road turn the 
furrow outward and go a certain distance which 
may not incommode the public. Then turn around 
and take the other side,also turn the furrow outward 
and plow over in the same way two or three times. 
If depth enough is not secured in this way secure it 
with a scoop shovel. The stone should then be 
packed in the roadway to the depth of 18 in., placing 
the large stones on the bottom; crown it so that there 
will be nearly one inch of fall to the foot from the 
center outward, and take special care in compacting 
and laying the top layer of smaller stone. Once in 8 
or 10 rods put in a sluice-way and finally cover with 
from one to two inches of gravel well raked and 
rolled in. When this isdone Mr. PERRY assured his 
hearers they would havea road that with a very 
little care would last for generations and be a good 
road at all seasons of the year. 


A New Executive Department of Public 
Works, 


3y Gen. W. F. Smitu. in The For 


At the formation of the Federal Government under 
the Constitution it was natural that the administrative 
bureaus should be few in number and simple in char- 
acter, With the increase in the wealth and population 
of the country new varieties of duties have arisen, call- 


int for the tormation of new bureaus. The extraord- 


. 
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inary development of the nation under acentury of con- 
stitutional rule has necessitated, for the performance 
of administrative duties, the gradual erection of avast 
and cumbrous machine; and as it has arisen by addi- 
tions to the original simple apparatus which served the 
early administrations, it would be a matter of wonder 
if, after a century of experience, great improvements 
could not be introduced. Simplicity in machinery 
means economy and an increase in effective work. 
To apply this principle to the governmental machine 
would seem eminently proper, now that the annual 
expenses of running it are so large as to vie in amount 
with the cost of maintenance of the greatest monarch- 
ical governments. Among the duties of our Federal 
Government there is a class necessitating large annual 
expenses of administration, which may be called the 
Civil Public Works. These are: 


ist. The Improvement of Rivers and Harbors, which, 
by precedent only, isin the hands of the Secretary of 
War, and carried on by the Engineer Corps of the 
Army. 

2d. The Coastand Geodetic Survey. under a bureau 
attached to the Treasury Department. 

3d. The Geological Survey. 

4th. The Survey of the Public Lands, both of these 
last being ander the Interior Department. 

5th. The vast system of Public Buildings, embracing 
the erection and repairs of national edifices in the cap- 
ital, and the building and repair of custom-houses 
post-offices, and court-rooms throughout the entire 
country. Most of this work is under the contrul of the 
Treasury Department. 

6th, The Meteorological or Weather Bureau, in the 
hands of the War Department, because the idea of 
collecting and uttering the data originated in the 
brain of a clever army officer, who organized the Signal 
Service of the Army, and became head of a bureau for 
its administration. 

ith. The Agricultural Bureau, belonging to the De- 
partment of the Interior. 

8th, The Bureau for the Administration of the Light- 
House System, which is an appendage to the Treasury 
Department. 

gth. The National Observatory, which, with its varied 
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duties, is assigned to the Navy Department; a dispo- 
sition which could hardly be explained without going 
into a history of the passage of the law creating the 
bureau. 

10th. The Bureau of Patents, one of the largest and 
most important of the administrative bureaus of the 
government. This is under the Interior Department. 

ith. The Inspection of Hulls and Boilers of Steamers, 
under laws and regulations for the protection and pre- 
servation of life and propery afloat; a branch con- 
trolled by the Treasury Department. 

12th. The Bureau of Pisciculture. 

Taken together, these bureaus perform a large and 
most important part of the administrative work of the 
government, and the duties are eminently scientific 
in character, though the range of scientific knowl- 
edge required for all is not great and is em- 
braced by the course of studies of both of the national 
academies and many other insitutions of learning in 
this country. But, taking the bureaus separately, it 
will be found that with several the limits of duties are 
loosely laid down, causing an overlapping of jurisdic- 
tion, which brings about, in many cases, duplication of 
work, and engenders between rival bureaus strife and 
unseemly snatching for the congressional appropria- 
A careful study of this subject brings to lighta 
want of order and system utterly opposed to economy 
and efficiency. It would at onee occur to any person of 
administrative experience that the first step toward 
reform would be made by consolidating all these sci- 
entific bureaus under one head, forming a new execu- 
tive department, presided over by a secretary, who 
should be a member of the cabinet of the President 
Under such a system, with a complete set of regula- 
tions. and well-defined limits of bureau duties, all con- 
flicting interests would at once die out and a harmoni- 
ous whole be created. 

{The political causes which have brought about and 
perpetuate so much confusion in our conduct of govy- 
ernmental public works are then pointed out. and the 
paper continues :] 


tions, 


It follows that some change is desirable in the 
method of carrying on our civil public works. As an 
example of continuous maladministration, take the 
class of publie works coming under the head of “The 
Improvement of Rivers and Harbors.” In opposition 
to the views of many able constitutional lawyers, and 
the early tenets of the Democratic party in its days of 
“atrict construction,” Congress fina'ly assumed that 
money could be properly appropriated for such im- 
provements under the clause of the Constitution giving 
toit the power to regulate commerce:and this one 
subject has now become of sufficient importance to 
justify the creation cf a committee in the House of 
Representatives, having charge of this question and no 
other. Enlightened and conscientious legislation 
would at once have created an administrative bureau 
to carry on such works. Tosuch bureau would neces- 
sarily attach so much prestige and authority that it 
would naturally become a guide to legislation in deci- 
ding what rivers and harbors were fit subjects for im- 
provement, both in the interests of commerce and the 
national defenses, Its plans and estimates would be 
regularly submitted, and, works once begun. the appro- 
priations should be continued to completion, and then 
the bureau should have supervision over them to pre- 
vent deterioration arising from wanton action or 
neglect. That was required from a business point of 
view. What is the history of this class of works? 

Congress has retained, as it had the constitutional 
right to do, the selection of the localities to be im- 
proved. Appropriations have been made without the 
slightest regard to the merits of the question, but to 
eoncilate the political influence of the localities. Ap- 
propriations have been made and works begun, and 
suspended because the appropriations were discon- 
tinued when the localities had lost their political in- 
fluence, and thus money has been squandered. As a 
rule, the sums thus set apart have been given to the 
Corps of Engineers to expend, but the estimates from 
that bureau are never followed, and in many cases the 
Chief of Engineers has not authorized the expenditure 
of appropriations, made on a pro rata plan, because. 
being insufficient in amount for any beneficial purpose, 
the expenditure would be a waste of public money, 
Completed works are abandoned, and deterioration, 
from neglect and other causes, naturally goes on until 
such time as the local interests can, through their re- 
presentatives, get neW appropriations. far exceeding 
the cost of proper maintenance, had it been ordered. 
While, as has been said, custom has given these expen- 
ditures to the Corps of Engineers, Congress may at any 
time divert any or all of the items ofthe appropriations 
to any other bureau, or to any individual, for expendi- 
ture. It can, as it has done, direct contracts to be made 
with any specifled individual, and can, as it has also 
done, on the application of such individual, modify 
a contract, to the detriment both of the people’s 
treasury and the.interests of commerce and naviga- 
tion. 

From the standpoint of a false political creed it is 


easy to see why Congress should have retained the 
selection of the rivers and harbors that were to be the 
objects of improvement, and why the evils described 
should have followed such action. If thesums of money 
absoluiely squandered in those various ways should be 
collected in a table, the reason would be apparent why 
no subject annually brought before Congress produces 
so much stench in the nostrils as that same wasteful, 
log-ro\ling political job, the so-called River and Harbor 
Bill. Efforts have at times been made, perhaps not 
seriously, to get a sum appropriated in bulk, to be ex- 
pended by the Corps of Engineers in such manner and 
on such works as might seem to be most necessary to 
commerce. No one can doubt that money so appropria- 
ted would be intelligently and honestly expended, but 
this would not effect the main purpose; and the efforts 
to change the policy of Congress have been invariably 
unsuccessful. The usual action of Congress on this 
subject has been so criticised by the independent press 
of the country that of late years some timidity has been 
shown, not so much in the character of the selections 
for appropriations as in the aggregate amount. It has 
been reserved for the Senate to adopt the brilliant 
method of adding largely to the items of the House Bill, 
and then reducing the aggregate, not by judicious 
elimination of improper items, but by reducing all the 
sums by twenty-five per centum, thus acknowledging 
the justice of the criticisms, but crippling works of in- 
contestable benefit, while leaving intact the vicious prin- 
ciple. The Executive may sometimes have the oppor- 
tunity toappy what known as the “pocket veto” to the 
bill, but he then takes upon himself the grave responsi- 
bility of suspending works of confessed public utility— 
a responsibility not assumed by him in the use of the 
constitutional prerogative. This portion of the civil 
public works adminstration certainly requires re- 
modeling. 


The work of planning, correcting, and repairing the 
public buildings of the nation is of great importance, 
and is conducted at great expense. No argument is 
needed to show that such work should be under one 
head, and that that head and all the supervising engi- 
neers and architects should be appointed on account of 
scientific and other qualifications, not political. The 
survey of the public lands of the United States has 
been carried on for yearsin an unscientific and primi- 
tive manner, and hereafter both law and science will 
be required to make straight the crooked paths. To 
sum up, there does not appear to be a single bureau 
under the general government, having charge of civil 
publie works, in which the methods either of appoint- 
ment or administration eannot be improved in the di- 
rection of economy and efficiency, 


It is incumbent, then, on eve’y one having an interest 
in the general welfare, and on those especially to whom 
the people have eonfided the legislative and executive 
functions of the government, that they devote to this 
subject time and study sufficient to evolve something 
vastly better than the present systems under which the 
work under consideration is accomplished, In looking 
into the practice of other nations, to aid in the solution 
of this problem, one naturally turns first to France, 
where the aiministrative ability is of a high order. and 
the systems more thoroughly elaborated, and perhaps 
more perfectly carried on,than with any other of the 
great nations of the world. There we find that the 
civil public works are solidly concentrated in one de- 
partment, under the control of a cabinet minister, who 
is called the Minister of Public Works. These works 
are classified, and each class is placed under its proper 
administrative bureau. For instance, there is a bureau 
for rivers and harbors, another for roads and bridges, 
another for mines; one for light-houses. and one for 
the governmental supervision of the railways within 
the territorial limits of France; besides others, em- 
bracing in all the entire range of civil public works. 


The duties of these various bureaus are executed by 
a Corps of Civil Engineers, forming a part of the per- 
manent establishment of the govornment, The officers 
of this corps by their education are fitted to take charge 
of the duties under any bureau, and in their efficiency 
and capacity the nation hasentire confidence. The ex- 
istence of such a corps has settled forever in France 
the question of the method of carrying on works of 
publie utility, and the ministerial Department of Pub- 
lic Works has outlived the varicus mutations to which 
the government itself has been subjected during the 
nineteenth century. 


Such a system would naturally commend itself to any 
thinking person, but coming from such a souree and 
with such a record as it has to prove its value, both as 
to efficiency and economy, the wonder is that a similar 
method has not long before this commended itself to 
some of our legisiators and executives. We have, how- 
ever, gone on as necessities have arisen, and added 
new bureaus of public works, assigning them, appar- 
ently by chance, to this or that executive department, 
till now there are few intelligent persons in this 
eountry who ean tell what the divisions of such duties 
are and to what departments they belong. The reasons 


for the adoption and continuance of the present 
methods are undoubtedly: 

ist. That the professional politicians would, under 
a better system, lose sume of the patronage which falls 
to them in the bestowal of places at the incoming of 
every new administration; and no question of public 
good would overcome their opposition. 

2d. In the various bureaus which now control the 
different classes of public works there is to be found a 
certain amount of political influence, which is and will 
always be zealously used to prevent the absorption of 
bureaus and the changing of the present status. Puny 
efforts, when aggregated into work in one direction, 
may make a very effective sum total, 

3d. The old proverb, that what is the business of 
every one is the business of no one, applies here, and 
as yet no strong public man has felt called upon to 
make a chivalric attack upon the many-headed mons- 
trosity which now passes as asystem for carrying on 
the public works of this country. We have seen in late 
years, beth here and in England, what has been ac- 
complished by the persistent efforts of one man, ora 
small body of men, in the direction of true reform, and 
it is to be hoped that some one may yet don armor in 
this cause, against which no valid arguments can be 
brought, while on its side are to be found order, regu 
larity, efficiency and economy. 

Supposing such a system to be adopted, the question 
would at once arise, How shall this Corps of Civil En- 
gineers be organized and how recruited? For the 
organization of the bureaus nothing can be better than 
to follow closely the French system, by classifying the 
kindred works under one head, Thus, all surveys and 
the work of the National Observatory would form a 
class of duties for one bureau. The light-house, the 
life-saving, and the metaological system would fall to- 
gether under another bureau. The supervision oi 
railroads, and hulls and boilers of commercial 
steamers, might well be placed together. Public build- 
ings would demand a separate bureau, as would also 
the improvement and care of rivers and harbors. 
There should also be a Bureau of Inventions, while 
agriculture and pisciculture would not be inharmoni- 
ous under one bureau. This would give seven adminis- 
trative bureaus for the civil public works, with infinite 
improvements inthe simplicity of the work. The per- 
sonnel of these divisions could be made up from the 
following sources: 

ist. The many excellent officers of experience at 
present in existing bureaus, 

2d. The great body of civil engineers of high rank 
and large experience, from which many could be se- 
lected who would take such honorable and permanent 
service. s 

3d, The young officers of the Engineer Corps and of 
the Navy are eminently fitted by education and training 
for the discharge of duties under all the various 
bureaus, and many would willingly exchange for ad- 
vancement into a permanent Corps of Civil Engineers. 

4th. The educational facilities afforded in this 
country give yearly a large field for the selection of the 
subordinates. 


Supposing such a system to be put in operation. how 
is it to be recruited as vacancies occur? The French 
have what may be called a finishing school, from which 
they fill the ranks of the Corps of Civil Engineers. 
That is to say, they have a standard for admission. 
both as to capacity and acquirements, and the selections 
for the government secbool are made from those who 
come up to that standard. The studies in this schoc] 
are both theoretical and practical, and lead directly to 
the purpose in hand; that is, the fitting of the pupils 
for the discharge of any class of duties coming under 
the Department of Public Works. In addition to the 
scholars educated at the public expense, with a view to 
appointments in the Corps of Governmental Civil En- 
gineers, the school receives, under certain conditions, 
those who pay a fee tor tuition, thus acquiring an edu- 
eation second to none of its class in this world. The 
eost to the government of such a school would be but 
a tithe of what is now wasted on government works 
through ignorance, and the want of interest coming 
through a feeling of insecurity of position. 


The French peop'e cultivate carefully, as an impor- 
tant element in their entire range of administration, 
what istermed esprit de corps. This impresses upon 
each individual zeal in the discharge of duty, and a 
feeling that the general reputation of the corps rests in 
a degree upon the measure of his own success. In this 
eountry it exists in fragmentary bodies, and might be 
looked for asa natural result of the formation of a body 
of civil engineers for public works. However, when 
the law-makers of the republic see the necessity for 
eonsolidating the systems and simplifying the pro- 
cesse3, the details of organization are matters that will 
offer no trouble in working out the problem of the ad- 
ministration of the civil public works. 


ee 


GATEMEN on elevated roads get 10 to 12%¢ cts. per 
hour; ticket sellers, 15 to 18 cts. per hour. 
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Mr. THomas C. CriarkKe, of the Brooklyn 
Bridge trustees, and one of the Committee ap- 
pointed by them on May 18, writes us in refer- 
ence to that meeting: 

“ Nothing was done except to refer Mr. EMERY’s plan 
to a committee, with power to act. Your criticisms 
therefore are directed against something which has 
not yet been adopted.” 

The words of the resolution, as reprinted in 
full on page 360 of our last issue were: 

Resolved, that the new work and alteration contem- 
plated in the report on terminus facilities just presented 
(Mr. Emery’s) be referred to a Committee to consist 
of Messrs. JAMES HowELL, THos. C. CLARKE and Cas, 
MACDONALD, with power to immediately proceed with the 
erecution of the same. 

As no authority is given in this report to do 
anything else than “‘ to proceed with the exe- 
cution” of this plan, and as it was followed by 
the election of Mr. Emery as Consulting Engi- 
neer, we are unable to see how this resolution 
could beinterpreted as anything other or less 
than a positive adoption of the plan by the 
Board, and it has been so understood by the 
press, as well as, to our knowledge, some of 
those who are most immediately concerned. 
We are pleased to learn however, that one 
member of the committee at least takes a con- 
trary view. a 

WE show this week the finally adopted and 
much improved plan of the Manhattan bridge 
over the Harlem river at 181st street. The con- 
tract for this structure was awarded on July 
14, to the Passaic Rolling Mill Co. and Myles 
Tierney, joint contractors for the superstruc- 
ture and masonry, for $1,210,000 for the metal 
work, and $845,000 for the masonry and foun- 
dations. 

The contract was awarded upon a compro- 
mise plan, a view of which was given in our 
issue of April 10, 1886, and to which we ob- 
jected at the time as lacking the finish in de- 
sign required by the importance of the site 
and the credit of the city paying for it. In our 
issues of Feb. 20 and Feb. 27 we also illustrated 
the plan of Mr. C. C. ScHNEIDER, to whom the 
first prize was awarded by the Commission, 
and the seeond-prize plan of Mr. WILHELM 
HILDEBRAND. 

We congratulate the engineers and the Com- 
mission upon the good taste shown in the pre- 
ent design and a comparison between it and 
h one originally adopted will convince our 
readers that there was abundant room for this 
improvement. Something more was demanded 
at this point than a mere iron framework and 
blank walls of masonry, which were about all 

here was in the plap bid upon. 
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As lately noted in our engineering notes, 
the foundations for the main piers are all in 
and the pier-masonry sufficiently advanced to 
commence the erection of the river spans and 
shore arches in a very short time. 

BesipEs the extensive network which the 
Chicago, Rock Island & Pacific Co. is survey- 
ing and constructing in central and northern 
Kansas, two long extensions are reaching out 
to the southwest. The first of these pursues 
adiagonal direction across the State from 
Topeka, crossing into the Indian Territory in 
Seward county. It is generally conceded that 
the destination of this branch is El Paso, Tex., 
and that by construction or purchase a satis- 
factory connection will be made with the 
southern Pacific coast. The other line, which 
runs from Herington south through Fair- 
mount, Wichita, Wellington and Caldwell, is 
now being located across the Indian Territory 
and will run directly to Fort Worth, Tex. By 
this brilliant move the Rock Island will secure 
& mostimportant advance toward the Texas 
trade, of which Fort Worth is the key. It will 
be an even race between it and the Atchison, 
Topeka & Santa Fé as to which shall first own 
athrough line from Fort Worth to Chicago. 
Between these points the latter company will 
have a considerably shorter line, but its compe- 
tition will be little felt at more northern 
points. The Rock Island is the first of the 
great Northwestern systems to build into 
Texas, and will be the foremost to reap its 
share of the immense traffic, which is yet in 
its infancy, between the grain fields of the 
northwest and semi-tropical Texas. It calls 
itself still, ‘*‘ The mid-continental link between 
the Atlantic and Pacific,’’ a reminder of the 
days when its main line was the only one from 
Chicago to Omaha, but it can soon fairly claim 
some more pretentious title. 


Tue following extract from a private letter 
from one of our most prominent mechanical 
engineers can hardly fail to be read with in- 
terest, as showing what neglected possibilities 
still remain in the way of handling trains. 

“Tam exceedingly interested in the matter of stop- 
ping short trains. We have made some tests lately that 
you would describe as * extraordinary! wonderful!’ 
Imagine how surprised an engineer would be by a 
whisper that gives him information whereby, in hand- 
ling a five-car train which at a speed of 45 miles an 
hour he can’t stop short of 2,000 ft. on a grade, he sud- 
denly beeomes aware he can bring it to a stand-still in 
900 ft. Howis it done? Simply by (after havingapplied 
his brakes) promptly reversing his engine and opening 
the throttle wide. The excess pressure that is 
pumped into the boiler by reversing escapes through 
the safety valve before a sufficient pressure is reached 
to slide the drivers. Ifthe throttle is not opened the 
drivers will slide every time and there will be consider- 
able risk of blowing off the steam-chests. I am going 
shortly to show what a wonderful stopping power every 
engineer has in his reverse lever, judiciously handled.” 


WE have received severalinquiries asto how 
to obtain the New York Commission report on 
the State bridges. The only way we know of 
is to send in early an application to the Com- 
mission for a copy when issued. These appli- 
cations, we are advised, will be registered and 
filled so far as may be, in order of receipt, to 
the extent of the available supply, when the 
volume is issued, which will not be for some 
months yet. The edition will be very likely 
to be limited, and distributed for the most 
part through the ‘“* Members of the Haouse’”’ to 
the intelligent country farmers and other 
people who care for the volume only as a 
tribute to their importance. The men who 
would really value, and use the volume will 
very likely find it difficult to obtain; but ad- 
vance orders will very probably be filled. 


WE devote an unusual space this week toa 
reproduction of the greater part of a pithy 
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summary by Gen. Wm. F. Smiru of the argu- 
ment by anew Department of Public Works, 
which we find in The Forum. Gen. SM1TH gives 
a list of twelve bureaus and sub-bureaus which 
are all of the same general character, in the 
sense that an engineering education and 
training is the best preparation for conducting 
them. Of these, 5 are now under the Interior 
Department, 4 under the Treasury, 2 under 
the War Department (including the most im- 
portant of all) and 1,the National Observatory, 
under the Navy Department. No reason other 
than chance exists for most of these assign- 
ments, and that the publicinterest would be 
better served by consolidating them under a 
new Department of Public Works with a new 
eabinet officer at the head of it, we take to be 
undoubted. The only difficulties are the two 
great ones of perfecting the details of such an 
organization so as to overcome legitimate 
objections, and of overcoming the vast aggre- 
gate of political pressure which would result 
from those interested or believing themselves 
interested in maintaining the established order 
of things. Once organized, the Public Works 
Department would become one of the most im- 
portant of them all, and its organizatien can 
hardly be many years delayed, since the vast 
expansion in the work of all our governmental 
departments makes a more accurate sub- 
division of the work under at least one more 
cabinet officer highly expedient. ‘'here is a 
certain obvious absurdity in having two ecab- 
inet officers for carrying on wars, in which we 
do not engage, and not even one for super- 
vising the works of peace in which we do 
engage, largely and constantly. 

Gen. SmiruH’s plan is to copy almost exactly 
the French system,to have a permanent Corps 
of Civil Engineers, and to have no civil works 
earried on by offieers detailed from the 
military departments, unless by permanent 
exchange therefrom into the corps of Civil 
Engineers. Immense advantages would result 
from the organization of such a department, 
if once properly organized, but great care 
would have to be taken toprevent positions 
from becoming too permanent, regardless of 
merit. Permanent military organizations are 
the growth of centuries of experience and 
answer well their special purpose. Live organi- 
zations of the same kind forthe works of peace 
area modern necessity, and such experience as 
is available in France and otherwise we do not 
understand to be altogether admirable asa 
model. 


In 1856 the world’s production of pig iron 
was 7 million tons, in 1875, 15 millions, in 1883, 
21 millions. During the last twenty-one years 
Great Britain ‘increased its production of pig 
iron from the first year named in the table to 
the highest annual product, 76 per cent,, the 
United States 456 per cent., Germany 237 per 
cent., France 64 per cent., Belgium 64 per cent., 
Austria-Hungary 152 per cent., and Sweden 53 
per cent, Next to the United States, Germany 
has made the greatest relative progress in this 
period in the production of pig iron. The 
country which has experienced during the past 
few years of general depression the most serious 
check in the growth of its pig iron industry is 
Great Britain. It is probable that the United 
States will pass her as an iron-producing coun- 
try about 1890. Anelaborate English resumé of 
‘The Mineral Resources of the UnitedStates,”’ 
in which these figures are quoted, comments 
as follows on the last statements: 

“The nations that need supplying in the immediate 
future,in the Eastern hemisphere as well as in the 
Western, may find that England can best supply them, 
as she has more power and influence and association 
with them, and England. as an iron-producing nation, 
may yet lead the,way, evenif her sons are not half as 
selfish, selfeseeking,protective, orpropibitory in their fiscal 
actions as their neighbors,” 
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A nation which can relish and swallow this 
sort of pap about its own virtues——so trans- 
parently silly that it should not impose upon a 
child——may have a great past, but it has no 
future, andifit were not relished it would seem 
as ifso much of it would not be published. The 
lion masquerading in the ass’ skin of philan- 
thropy seems an ass indeed, but not exactly 
the kind of ass that he intends, 


Sir I. LowTHIAN BELL, at the last meeting of 
the Mechanical Engineers, renewed the dis- 
cussion as to why American engineers prefer 
to build locomotives with steel or iron fire- 
boxes at 4.88 cts. per lb., while English loco- 
motives with copper fire-boxes, as built at the 
London, Brighton & South Coast Railway 
eost 11.14 ects. per lb.—and hardly make half 
the mileage per year—or haul much more 
than half as heavy trains, we may add. Sir 
LowTHIAN deems this especially peculiar, 
since America exports copper which it will 
not use for that purpose, while England has 
to import her copper while she exports steel. 

A very learned discussion followed, very 
learned indeed, the chief burden of which was 
that it was because Americans preferred 
cheapness to durability—and the Englishman 
didn’t. This explanation was not swallowed 
throughout all England, however, for its 
absurdity was transparent enough to be seen 
through by at least one technical editor, who 
admits in a large-minded way: 

“ But even this does not account for the universality 
of the use of copperin England and of iron or steel in 
American, for in this country cheapness is sometimes 
demanded, and in that, endurance and efficiency are 
occasionally desired at whatever cost.” 

It is, indeed. There are people, and there are 
roads in this country, that are al‘vays ready to 
pay for “‘ endurance and efficiency ’’ whenever 
it does not cost more than it is worth, and who 
always have the ready money in their pocket 
to doit with. Over and over again, we may 
add, this class of people have tried the copper 
fire-boxes in this country, but only to abandon 
them. 

The true explanation is to be found in a 
recent elaborate and able paper by Mr. Wm. 
StrouD ey, the Locomotive Superintendent of 
the road above referred to, whose engines cost 
11.14 cts, per lb. By referring to the latter 
part of that paper-Sir Lowrutan will find that 
the effect of those copper fire-boxes is to 
enable the boilers to develop nearly 101 per 
cent. of the theoretical efficiency of the fuel 
consumed, for the figures are there to prove 
it, and the engines have a further remarkable 
peculiarity, that the power transmitted to the 
draw-bar in a 50 mile run averaged about 100 
per cent. of the indicated horse-power of the 
cylinders. These advantages are cheaply pur- 
chased by a few pounds of copper. 
— 


The Brooklyn Bridge Problem, 





The important engineering question which 
we discussed at some length in our last issue 
under the above head, necessarily has many 
sides, all of which it was fmpossible to touch 
upon in a single article. Therefore, as will 
be readily recalled by careful readers, we 
confined our discussion to the simplest and 
least dangerous side only of Mr. Emery’s plan, 
viz., that in which there is only a single recip- 
rocating system, Fig. 2 (reproduced from our 
last issue). These dangers alone are enough 
in our judgment tc make the proposed system 
an improper one, and we therefore did not 
even allude to the additional complications 
and dangers which would result from the 
double system, Fig. 3, which must be immedi- 
ately adopted to even approach the present 
eapacity of the bridge, for the assertion in 
Mr. Emery’s report (p. 361 of our last issue) 


that ‘itis a fact, however, that half of the pro- 
posed system would have more capacity than the 
present arrangement,” is an entire mistake, as 
we showed last week. On the contrary, it 
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cannot possibly be made to give more than 
two-thirds of the present capacity with four 
car trains. 

In considering only a single reciprocating 
system, Fig. 2, we necessarily assumed that 
trains were run at only 3 minute intervals on 
this system, instead of the present 14 minutes, 
and showed in detail by figures that oblique 
head collisions similar to Fig. 6, must result 
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from three minute intervals, whenever 2 to 10 
seconds more of time was lost than now fre- 
quently occurs. In other words, we con- 
sidered only the dangers which cluster around 
the point J O D, Figs. 5 and 7, with trains half 
as frequently as now. In the complete sys- 
tem, Figs. 3 and 7, these trains between one 
pair of platforms, say the north one, 4 B, Fig. 
3, are sandwiched in between other alterna- 
ting trains, so that, although trains run only 
every 3 minutes to any one platform, yet 
trains every 14 minutes are running over the 
bridge. 

It will be at once clear to engineers that 
there must necessarily be more incomvenience 
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and danger in operating a double system of 
this kind, Fig. 3 and 7, than in operating only 
a single system with half as many trains, 
Figs. 2 and 6, and the dangers of the single 
system being quite enough, we deemed that 
the greater dangers of the double system need 
not be pointed out to intelligent and careful 
readers. It is therefore with no small sur- 
prise that we find the following misrepresen- 
tation of fact in the opening paragraph to a 
a brief interview with Mr. Emery, reported 
in last Sunday’s Brooklyn Eagle: 
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“The writer of the article errs in considering at 
length only one-half of the proposed system, that is. of 
starting all the trains from one track, loading cars 
from a platform on one side and unloading on the 
other. This plan was considered at firet as a means of 
operating the bridge railway temporarily only, while 


the two starting point system was in process of » 


eonstruction, but it was abandoned as unnecessary 
when it was found that two tracks could be put in with- 
out interfering with the travel.” 


A few lines below the further statement is 
made: 


“The article does not seem to take into consideration 
the fact that a train at rest can never be in the slightest 
danger from a train going to the other track, as the 
waiting train would not be started until the other had 
made the crossing, and that the time between trains on 
the same side of a double starting point system is three 
minutes instead of one and one-half minutes. That 
this has been lost sight of is more evident from the fact 
that the writer of the article leans to still a third plan 
of his own in which the cars are to be run around a 
circle at the terminus without any switches.” 


In view of the fact that we did not even hint 
or allude to any danger from “‘trains going to 
the other track’’ but confined our attention 
exclusively to the danger at JO D outlined in 
Figs. 5, 6, 7, it would be difficult to more com- 
pletely and more unfairly misstate our posi- 
tion. The only words in our article which 


could possibly be twisted into such a sense 
were these: 

“Mr. Emery’s plan amounts to an oblique railroad 
grade crossing to be used at full speed every three or 
four minutes by trains only a few sceonds apart from 
each other. Under far less exacting conditions long ex- 
perience has shown that the only way in which 
such crossing can be made safe is by automatic inter- 
locking home and distant signals and derailing 
switches, to throw the train off the track if both these 
signals are run by, as they not unfrequently are by the 
most careful men.” 

As was clear from the context the reference 
here was solely to the point SJ D O.Fig. 7, 
which will be recognized by railroad men as 
“amounting to” a crossing, since trains are to 
whiz by each other there at full speed. Put 
another switch back of S and the crossing 
would be complete without modifying the 
sources of danger. The crossing at C does 
not ‘‘amount to”’ a crossing, but is a crossing, 
and was nowhere alluded to. 

As Mr. Emery writes us that “ the Kagle in- 
terview contains many errors in words and 
figures,‘‘and as we cordially agree with him, 
we need not discuss it further, except to add 
its closing sentence, which demands a word 
of comment: 

“The writer ofthe article has evidently been biased 
by the desire to introduce something of his own of en 
tirely novel character, so the criticism cannot be con- 
sidered as having the weight it would otherwise have 
in an engineering journal,” 

Leaving the truth and propriety of this al- 
legation tothe judgment of our readers, we 
have only to add that facts are facts, andargu- 
ments are arguments, by whomsoever pre- 
sented and with whatever motive. Aspersion 
of the motives of those who present them is 
not an answer to them, nor can we perceive 
how it weakens the force of an argument 
against a given plan that its author believes, 
as we admit that we do, that three or four 
times as much can be better accomplished in 
another way. The objections which we have 
so far raised against the proposed plan have 
been positive; that it was objectionable in it- 
self, so that it was better to make no change 
whatever from the present system, but the al- 
legation of interested motives has at least had 
this much effect, that it has decided us to con- 
tinue to waive all consideration of any third 
plan, and rest our objections to the proposed 
plan solely on the ground that it is better to 
do nothing than to adopt it. 


The comparative capacity of the double re- 
ciprocating system admittedly, is as nearly as 
may be, double that of a single reciprocating 
system, but as we stated last week, this 
amounts to only 284 per cent. more than the 
present single system with 4-car trains. How 
the ‘erroneous impression has arisen that a 
very large increase of capacity would result, 
is easy enough tosee. It appears self-evident 
that twice as many trains can be dispatched 
from two platforms as from one platform, and 
also that 50 per cent. more passengers can be 
carried in a 6-car train thanin a4 car train. 
Then we have, apparently, 2 x 15 = 3 times as 
much capacity by the new 6-car trains from 
two platforms against the present 4-car trains 
from one platform. This is the hasty reason- 
ing which has deceived the Brooklyn public, 
and apparently the bridge trustees, but when 
we analyze the problem, we find that it is only 
possible to run the 6-car trains at 3 m. 30 sec. 
intervals from one platform, or 1 m. 45 sec. in- 
tervals from two platforms, so that we have 
6 cars every 105 seconds, or 1 every 17} sec- 
onds, against 4 cars’ every 90 seconds, or 1 
every 224 seconds, by the present plan; a gain 
of only 284 per cent. 

The dangers of the complete double system, 
however, (Figs. 3and 7) are very much greater 
in the aggregate than we have yet shown, for 
if we analyze them, we shall find that there 
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are in the complete system, the following 
nine elements of danger, only one of which we 
considered ; all of them being matters of cpn- 
siderable, though varying importance, and all 
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{Although this cut 
is made directly from 
the plan accom pany- 
ing Mr. EMery’'s re 
port it is imperfect 
in this, that the com- 
plete plan proposes 
to have the tracks B 
& E run completely 
across the bridge in- 
dependently of the 
tracks A and F; so 
that there will be 

wo rails side by side 

at A-B and E-F 
where only one is 
shown. Fig. 3 makes 
the principles 
of this clearer.) 





of them new ones, since they do not exist a all 
in the present system, or na continuous cir- 
culating system : 

1. Danger of oblique head collision at I O J) be- 
tween trains 3 minutes apart considered last week, 
and the most serious single danger). 

2. The corresponding danger on the south track. 

8 Danger of switch derailment from the “ facing 
points” at S, while gripping the cable. 

4. The corresponding danger at N. 

5. Danger of crossing collision at C between trains 
for different platforms. 

6. Danger of frog derailment from the two frogs 
in the north track, those for the switch S and for the 
crossing at A B. 

7. The corresponding danger of frog derailment 
from the two south frogs. 

8. Danger of crossing frog derailment from the 
four crossing frogs at C, passed over once by every 
train that enters the station, or once every 1! 
minutes. 

9. The additional complications and dangers from 
the fact that the entire handling of the trains over 
these frogs, switches and crossings is proposed to be 
by cable, against which is to be balanced as par- 
tial compensation (and in our judgment a very par- 
tial one) the fact that the trains consist of cars only. 

Every one of these dangers are very real 
ones indeed, such as no railroad. man, nor 
engineer of maintenance of way, dreams of 
making light of, even under the far less exact- 
ing conditions of ordinary practice. <Acci- 
dents are constantly occurring from every one 
of them, on roads where trains are separated 
by more hours, than they are here by minutes. 

Consider, for example, the facing point 
switches, Sand N. They are always danger- 
ous, so much so that on well managed double 
track roads they are forbidden. Accidents 
innumerable have happened from them in 
various ways. They break; they move under 
and “split ’’ a train, so that half of it goes one 
way and half another; they fail to come to a 
safe bearing even without apparent obstruc- 
tion, or jar free just as a train approaches; 
more commonly than all, they are obstruct- 
ed, by snow, or stones, or blocks of wood, 
or of irons. In all interlocking apparatus 
they must be shut and locked before a safety 


ENGINEERING NEWS 


signal can be given. Such we may assume 
will be used here, but unfortunately the 
brakemen and grips and cable cannot be 
interlocked, nor is it usual to interlock the 
signal bell for starting. Supposing a train 
has gripped the cable and started,and takes the 
facing points wrong, or is inany way derailed 
at them? What is going to happen, with the 
train going one way and the cable the other? 
Something very unpleasant and quite different 
from the ordinary derailment, we may be sure. 
How much more serious the danger is with a 
cable than with locomotive power should not 
need pointing out. 

Again, frogs are an incessant source of ad- 
ditional danger, both from breakage and from 
obstructions, and we may add from derail- 
ments at them without any apparent cause. 
The danger is a very small one indeed to any 
one train, but with so many trains and so 
many frogs and so many chances for acciden- 
tal or malicious obstruction the additional 
danger is by no means a light one, especially 
as a sudden derailment will be so apt to bring 
about a collision as well. A very small ob- 
struction in the throat of a frog will throwa 
train off the track, and here are sixteen frogs 
introduced on this mile of road, besides those 
which may be required to get locomotives on 
and off the track. Ifthere were 16 frogs 
to the mile between Chicago and New York, 
we may be quite certain that frog accidents 
would rise to a very serious total. At present 
the railroads of the United States will average 
considerably less than one main line frog to 
the mile, we apprehend. 

Finally, there is the danger of crossing col- 
lision at C, Fig. 7. This is not nearly so great 
as at J O D, Fig. 5, and yet, no one with a 
proper idea of the situation will make light of 
it. Itis passed by two trains every 3 minutes, 
by Mr. Emery’s plan, each train taking 3.4 x 6 
= 204 seconds to cross, That is to say, for 41 
seconds in all out of every 180 seconds, or 
nearly one-quarter of the time this crossing is 
to be oceupied by trains. With locomotive 
power, which brings both trains under com- 
plete control, this is rather lively work, but in 
operating by cables both trains pass this 
crossing practically *‘ beyond control” in the 
technical sense of that expression; i. e., be- 
yond ready and quick control by a single man 
(the locomotive engineer) in a position to see 
what he is about. ‘'he conditions are fairly 
comparable, therefore, only with an ordinary 
crossing on *‘the open road ”’ between stations. 
Suppose that just before an incoming train 
‘‘ clears the crossing,’’ the other is in the act 
of ‘‘ actually starting ’’ by applying the grips, 
(as has been unnecessarily suggested will be 
the regular system of operating,) something 
happens to the incoming train, ora man falls 
onto the track in front of it, and the train 
must suddenly be stopped? Perhaps the grips 
may be released in time and perhaps not, but 
it depends only on human presence of mind to 
do it, and railroad men who have had to do 
with human presence of mind, do not place 
any great reliance on it when they can possibly 
avoid it. In time, as the employés grow care- 
less from long immunity, accidents would be 
very provable indeed, even at this crossing, 
especially in fogs. 

We have left ourselves no space to speak of 
the proposed roadway cable cars, nor does it 
appear necessary to do so, since the objec- 
tions to that plan can be weighed by anyone, 
whether an engineer or not, who will take the 
trouble to consider how much too wide a 
double 18 ft. roadway is for the natural wagon 
traffic between two cities like New York and 
Brooklyn. 

With this we leave the subject to the con- 
sideration of the powers that be, trusting that 
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they will remember that the Brooklyn bridge 
is the front door to the city of Brooklyn, and 
that projects for radical changes in it should 
be first well considered, and not rushed 
through with a hurrah. The importance of 
the problem alone should “ give us pause, and 
make us rather bear the ills we have, than fly 
to others that we know not of.”’ 
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CORRESPONDENCE. 
The Connection of Lightning Rods with 
Water Mains, 


HOLYOKE, MAss., May 24, 1887. 
EDITOR ENGINEERING NEWS: 

Please inform me either by letter, or through the 
columns of your paper, whether or not the connec 
ting of lightning rods with water mains would be 
likely to cause damage to the mains. 

Yours very truly, 
E. P. CLARK, Registrar. 

|We publish the above in the hope that 
some one having practical experience in this 
direction will answer Mr. CLaRK’s query. 
While we have no personal experience, we 
should say that the extent and nature ofthe 
conductor would be sufficient to distribute the 
electrical fluid without damage to the mains. 
The only water mains we ever heard of as 
being injured by lightning were cement-lined 
wrought-iron.—Ep. Ene. News. | 


A Claim for the Invention of Driven Wells. 
KANSAS CITy, June 3, 1887. 
EDITOR ENGINEERING NEWS: 


Noticing some recent discussions concerning driven 
wells, I would respectfully present my claims as the 
first inventor of this device. Although being a boy 
at the time, I didn’t know that I had done anything 
remarkable. 

In 1846 or ’7 a steam mill was builtin La Fargeville 
(Jeff. Co., N. Y.) Being the first engine I had ever 
seen I was an interested observer, and from my ac- 
quaintance with the proprietors, was allowed liber- 
ties not accorded to my playmates, to study its 
operation. 

The suction pipe to the force pump gave trouble 
from the sawdust, and the water being shallow, it 
was hard to prevent its accumulation around it. 

The end piece of the pipe (cast-iron) was drilled 
full of small holes, about 1 in., I put strips of wood 
between the flanges, and wound the whole with fine 
wire cloth, two thicknesses—using two thicknesses 
because I thought that the cloth was not fine enough 
in one thickness to keep out all the sawdust. After 
this was put in there was no more trouble and the 
sawdust was allowed to accumulate around the pipe 
till it came above the surface of the water. 

I do not know the text of the patents, but from 
what I have heard, it seems to me that this, when 
the sawdust had reached above the water, became 
in effect a driven well, I recollect it being considered 
a curiosity at the time. 

I have used the same device, or its equivalent 
frequently since, on two other mills before the war 
(of 1861.) 

This may be too late to have any bearing on the 
case before the courts, but if it has, the facts here 
stated can be proven. 

Respectfully, G. W. PEARSONS. 


Bags for Cement, 


PITTSBURG, May 25, 1887. 
EpITOR ENGINEERING NEWS: 


In your issue of May 21, 1887, you have an article 
entitled ‘“ Bags vs. Barrels for Cement.” I have had 
some experience in the handling of cement delivered 
in both kinds of packages. 

Inu this section we can buy cement from 25 cts. to 
30 cts. a barrel cheaper in bags than barrels. The 
manufacturer puts cement up in two kinds of bags, 
paper and cotton. If cement is sent in paper bags 
there is nothing to return to the manufacturer ; if 
sent in cotton bags the bags must be returned to 
manufacturer, and value credited to contractor. 
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In your article you seem to miss what, to my 
mind, is one of the important features in the case, 
viz., the cement, when delivered in cotton bags, sifts 
through onto the men and, in hot weather, when 
the men perspire freely, the result is as if the hands 
were put into lime, but in a less degree. 


The men naturally object to this, and insist on in- 
crease of pay for handling cotton bags. 

This increase, of course, is to be deducted from the 
saving. In cold weather this is not so objectionable 
asin warm. 

The bags are about the size of the usual meal bag, 
and will contain about % bls.—say 200 lbs. 

After the cotton have been used several 
times, while they appear to be good, they get rotten, 
and in handling are very apt to break. 

The cement manufacturers always use the bags 
as long as possible, for if they break in the hands of 
the contractor, and he fails to return them, he must 
stand the loss. 

The paper bags are much better, as they are only 
used once, and, if made of good material, in the 
first place, will not, with reasonable care, sift ce- 
ment through or break, and as they weigh less per 
package than either cotton bags—or barrels—the 
men prefer handling them. 

Another disadvantage of either kind of bags is, 
that the cement in barrels, if laid on their side, and 
covered with a few rough boards, are practically 
water-tight for a reasonable length of time; whereas, 
for bags, sheds must be built, the cost of which 
must also be deducted from the saving. 


bags 


In many cases, it costs more to carry a bag, than 
to roll a barrel. Undoubtedly, the first cost of ce 
ment in bags, is the cheaper, but when handling, 
storing, waste, etc., are added., the cement in the 
work, delivered in barrels, is often the cheaper. 

Yours truly, J. H. H. 


Wire Fence in the West. 


CANASTOTA, N. Y., June 7, 1887. 
EDITOR ENGINEERING NEWS: 

In your issue of June 4, you ask for answers to 
D. C. KASEMAN’S inquiries for price paid for railway 
fence in the west. I may be able to give some in- 
formation, having made railway fencing my busi- 
ness for several years, though not so much in the 
west as in New York State, and the south. Wire 
plain and barbed (mostly barbed) is the material 
generally used by railway companies, it being 
cheaper, and more durable than boards. Wood 
posts are used almost entirely, and vary in price 
according to distance shipped, etc., the cheapest 
(chestnut, oak and soft cedar) costing from 10 to 25 
cts. each. Many kinds of iron posts have been tried 
and found wanting. If enough iron is used to 
make a large and substantial post, the cost is too 
high; I know of no terra-cotta posts in use. There 
is one made of a combination of iron and clay, 
and several of cement or artificial stone, but none 
have been used to any large extent. 

A new post that has attracted considerable atten- 
tion, is made of a galvanized sheet iron shell filled 
solid with concrete or artilicial stone, which when 
properly hardened and set has the appearance, and 
it is claimed the durability of solid iron. A fair 
price for furnishing the material and building, say 
50 miles or more of common four strand wire fence 
on good ground and on posts set 3 ft. deep, and one 
rod apart and costing say 15 cts. each, would be 
from $200 to #220 per mile complete. 

A four strand fence with posts 8 ft. apart, and 
2x4cap, spiked to top of posts with beveled and 
painted joints, about 50 to 60¢ more than above 
price. A contract was let recently in Ohio for build- 
ing 63 miles,with posts 11 ft. apart and 2 x5cap piece, 
for $250 per mile, but is considered a very low 
price. The bids ranged from this to $500 per‘mile. 
Common board or “‘ woven picket wire fence”? with 
posts set 8 ft. apart, $350 to $400 per mile. These 
prices are figured on good material and the best 
workmanship. We are now engaged in fencing 
the Canastota Northern Railway, and are using 
four strands of galvanized, thick set, steel glidden 
barbed wire on chestnut and oak posts set one rod 
apart. Yours truly, 

A. A. PARKER, Fence Supt. 
Washburn & Moen M’f’g. Co. 


PERSONAL. 





Mus. Frank Tuomson, wife of the First Vice 
President of the Pennsylvania R. R. Co., died at Eiberon, 
N.J., June 2. 


Mrs. 8. D. Mason, wife of the Principal As- 


sistant Engineer, Northern Pacifle I. R., died May 26 
at St. Paul, Minn, 


H. G. Houpen, Superintendent of Water 
Works, Lowell, Mass.. has accepted a position as 
General Superintendent with Messrs. Turner, Clark & 
Rawson, of Boston, 


F. A. Garvey, Chief Engineer of the Texas 
& Pacifle R. R., bas resigned his position, and will en- 
gage in contracting and railroud construction with bis 
brother, 


WILLiaM Jacoms, late Chief Engineer of the 
London & South Western Railway Co., died suddenly 
on May 25, aged 54. He was a pupil of Brunel, had 
charge of the building of the Great Eastern, and later 
turned his attention solely to railway engineering. 


Cou. James ANDREwS, of Allegheny City, Pa., 
will probably be chosen to succeed the late Capt. Eaps 
as Chief Engineer of the Tehuantepec Ship Railway 
project. Col. ANDREWS is at present in Mexico, but will 
arrive home in a few weeks, when steps will be taken to 
secure his services, 

RevuBpen WE.is, General Manager of the 
Louisville & Nashville R. R., and formerly Superinten- 
dent of Machinery of that road, has accepted the posi- 
tion of Superintendent of the Rogers Locomotive 
Works, at Paterson, N. J. 


Cuas. 8. CHURCHILL has resigned his position 
with the Pennsylvania Schuylkill Valley R. R., and bas 
accepted the position of Engineer of Maintenance of 
Way onthe Shenandoah Valley R. R., with headquarters 
at Milnes, Va. He willenter upon his new appoint- 
ment on June 15, 


J. M. Putiures, Master of Transportation on 
the Gulf, Colorado & Santa Fé R. R., has been appointed 
Superintendent, and J. W. CLARKE has been appointed 
Engineer in Charge of Roadway Bridges & Buildings. 
W. J. SHERMAN, Assistant Chief Engineer, will give 
his entire attention to the construction of the new 
lines, 

Mr. Gitman TrartTon, for many years En- 
gineer of the Louisville Bridge & Iron Co., at Louis- 
ville, Ky., and a member of the American Society of 
Civil Engineers from Jan, 4, 1871, up to the end of last 
year when he resigned on account of ill health, died on 
May 25. 


Carr. C, B. Percy, Assistant E 
Mobile & Birmingham R. R.. has accepted t 
which he formerly held as Assistant Engine 
Major A. M. Damreut, U. 8. Engineer Office, Mobile, 
Ala. Capt. Percy will proceed to make a complete 
survey ofthe Warrior river from Tuskaloosa to Demo- 
polis. 


A. A. Hesser, Superintendent of the Ma- 
bhonoy division of the Philadelphia & Readiug R. R., 
has been promoted and is succeeded by C. M. LawLer, 
formerly Division Superintendent of the Chicago & 
Northwestern R, R. 
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CHANGES OF ADDRESS, MEMBERS OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


Frep. H. Batpwin, Principal Assistant Engineer, 
Union Elevated R. R., 31 Sand street. Brooklyn, N. Y. 

A.J. CHAPHE, 917 Primrose Street, St Louis, Mo. 

GEORGE A, LEDERLE, Resident Engineer, Willamette 
Bridge, Portland, Oregon. 

Frank L. Griswo p. 80 Calle Constitucion, Cordoba, 
Argentine Republic. 

GeEorGe W. Plympton, 127 Herkimer street, Brooklyn 
HX 

W. B. Rucoies, Engineer Second Division. Louisville 
Southern R. R., Harrodsburg, Pa, 
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TECHNICAL NOTES. 


THE Queen Victoria, a new Liverpool and Isle of 
Man steamer, lately made the trip in 9 hours, 2: 
min. actual steaming time. This shows a speed of 
nearly 22 knots, or 25.62 miles per hour; a speed 
only excelled by the latest torpedo boats. 


- * ~ 


THE Santa Fé railroad has equipped its Topeka 
and Kansas City accommodation train with electric 
signal bells and an electric attachment for releasing 
the air brakes. The Westinghouse brakes sometimes 
stick to the wheels; but under the new arrangement 


the brakes can be released instantly by the engineer 
touching an electric button. Another electric system 
has also been arranged to take the place of the bell 
cord, The conductor can touch an electric button in 


any of the coaches and it blows a small whistle in 


the engine. The engineer touches a button in the 
cab, which rings a small bell in all the coaches, 
signifying that he has heard the signal. All the 


passenger trains On the system will be equipped in 
the same manner. 


Wa. C. KLEMME of St. Louis, Mo., just received 
letters patent on acontrivance for switching grip 
cars, to improve on the present clumsy terminals of 
cable roads. His plan does away with pushing the 
grip-car by hand and claims to obviate the necessity 
of loops. Thescheme is to have the cable run outward 
from the frog to a wheel, and thence back in a 
diagonal direction to the return track 
tum of the grip-car will carry it across the 
when the grip will then immediately connect 
the returning cable and the switch 


perfect ease and swiftness. Mr 


The momen 
frog, 
with 
with 
KLEMME’S patent 
has already been accepted in Chicago, and is under 
investigation in St. Louis. 


be made 


IN 1885, 15,000 miles of Russian railways consumed 
upwards of 575,271 cu. ft. of wood, 32,000 tons of peat, 
60,000 tons of liquid fuel and 1,200,000 tons of coal, all 
but 200,000 tons of the latter coming from the South 
Russian collieries. Nearly 80,000 acres of forest have 
been demanded to furnish wood for railway fuel, 
and its use is decreasing yearly, being now replaced 
by coal and oil. 


a7 


Messrs. Forrest & Co. made for Mr. STANLEY in 
his present expedition for the rescue of Emin Pacha 
a sectional boat that is illustrated in 
Illustrated News. This boat is made of galvanized 
steel and is divided at right-angles to its axis into 12 
segments each weighing 77 lbs., and when wanted 
for use is bolted together by flanges with a strip of 
rubber between each segment to make it water-tight. 
The boat is about 28 ft. long, 6 ft. wide and 2.8 ft. 
deep. Each segment is provided with a stationary 
seat which serves as a brace while it is being carried 
overland suspended from a pole between two men 


the London 


A PHYSICIAN sends to the Medical Record the 
following remedy for the intense itching caused by 
ivy poisoning, which may be convenient for engi 
neers engaged in field-work; Bromochlorolum, 4 
parts, vinum opii 2 parts, water, 6 parts. Used freely 
as a lotion it “acts like magic” in relieving the itch 
ing, as also in “‘urticaria.”’ 


A VERY important part of the outfit for fleld-work 
is water-proof boots. The following recipe gives a 
boot-grease ‘‘as is,’’ which adds much to the comfort 
of a party, if regularly used: 

4 0z-Neatsfoot oil. 

4 02z-Fish oil. 

4 oz- Mutton tallow. 

1 Table-spoon full of ivory-black. 

Burgundy pitch size of a hickory nut. 

Melt the tallow first and add the oils. When 
heated, put in the Burgundy pitch, and set aside to 
cool. Just before congealing, put in the ivory-black. 
Care should be taken not to burn the tallow and 
oils. 


THE London Architect gives notes as to estimat 
ing the probable cost of large buildings by a rate 
per cubic foot. It is commonly taken that one 
shilling per cubic foot is a fair price for London 
bu ldings. The Home and Colonial Offices in 
Parliament St. cost 114d. per ft., measuring the 
12 ft. of concrete laid over the whole of the site: or 
1s. 0),d. per ft. if the concrete was excluded. In late 
estimates for the War and Admiralty buildings, 
the basement was estimated at 9d. and the super- 
structure at 1s. per cu. ft. But later examination 
and evidence prove that the shilling rate should ap- 
ply to the whole building, as the tower and part of 
the building above the roof would cost ls. 6d per cu.ft. 

. Thi: shilling rate per cubic foot agrees very closely 
" with the 25 cent rate usually adopted in the United 


aa States for a good class of buildings. 
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SOCIETY PROCEEDINCS. 


American Society of Civil Engineers.— Annual Con- 
vention Arrangements, The Annual Convention for the 
year 1887 will begin at New York City, July 1, 1887. Mem- 
bers who can conveniently do so, are invited to meet 
informally at the Society House, 127 E. 23rd, St. New 
York, on Thursday eveniog, June 30th. 

On Friday morning, July 1, a steamer of the Albany 
Day Line will be taken at the foot of West 22d St. New 
York. The party will proceed by steamer to Rondout 
and thence by the Ulster & Delaware R. R., the Stony 
Clove & Catskill Mountain R. R., and the Kaaterskill 
R. R., to the Hotel Kaaterskill, Catskill Mountains, N. 
Y., arriving in the afternoon. Tickets purchased and 
baggage checked on boat direct to the hotel; baggage 
to be plainly marked with name of owner. 

An excursion will be made during the week beginning 
July 3, to visit on invitation of the Union Bridge Com- 
pany, the Poughkeepsie Bridge and the City of Pough- 
keepsie. An excursion will also be made to the Cement 
Works and Quarries of the Rosendale Cement Rock at 
Binnewater, on invitation of Mr. F. O. Norton, F. Am. 
Soc. C. E. The Fourth of July will be spent at the Hotel 
Kaaterskill, where in the evening there will be fire- 
works ainda ball. Onlthe evening of one of the other days 
of the Convention there will be a banquet. The Presi 
dent of the Society, Wm. E. WorTHEN, Fsq., will deliver 
the Annual Address at one of the sessions. The ar- 
rangements made provide for return to New York on 
Friday, July 8. 

The arrangements secured for transportation to New 
York and return are at the rate of two-thirds fare for 
the roundtrip. In order to secure the benefit of these 
arrangements the instructions continued in that circu- 
lar must be strictly followed. Those who find it im- 
practicable to join the party on the morning of July 1, 
ean proceed from New York either by rail direct, or via 
the Hudson River, to the Hotel Kaaterskill at any time. 
As the summuts of the Catskills are usually cold during 
hot weather it is advisable to come provided with warm 
outer garments, 

Members of the Society are particularly invited to 
transmit to the Secretary papers they are willing to 
present at this Convention, in order that a place may 
befgiven in the programme. The families of members 
are invited to accompany them to the Convention. Bhe 
rate at the hotel will be $3.00 per day. The probabitity 
seems to be that this Convention will have a very large 
attendance from all parts of the country. 


WILuiAM G. HAMILTON, 
STEVENSON TOWLE, 


Committee, 
JoHN BoGaRT, 


In addition to all the papers published during the 
last year, the following papers, not yet published, are 
also opened for discussion. Proof stivs or abstracts of 
either of these will be sentto members who desire to 
discuss them, 

A Masonry Dam; Jonn W. HILL. 

Oa the Calculation of the Mean Horse Power of a Variable 
Stream, and the Cost of Replacing the Power Lost by a Partial 
Diversion of the Flow; Wm. H. GRANT. 

Steel; Some of its Properti s; its Use in Structures and in Heavy 
Gus; WM. METCALF. 

The Brick Industry about New York City; CALVIN TOMKINS. 

On the Calculation of the Stresses in Bridges for the Actual Cun- 
centrated Loads; Gro. F. SWAIN. 

Formulas for the Weights of Bridges; A. J. DuBors. 

Com pressive Strength of Steel and Iron, CHas. A. MARSHALL. 

It is expected that the following subjects, most of 
them suggested by some of the papers published or re- 
ecived during the past year, will be particularly dis- 
cussed, and communications upon these subjects are 
especially invited by the committee, viz.: 

The Inspection and Maintenance of Railway Structures. 

The Disposal of Sewage. 

Recent Practice in Cable Railicay Propulsion, 

It is not intended to restrict in any sense the presen- 
tation of papers to the subjects above suggested. It is 
expected that papers on several interesting subjects 
will be presented. 

Reports will be expected from the Committees on 
Uniform Standard Time; To Consider a Plan for Crea- 
ting a Library for Joint Use; To Consider the Proper 
Relation to Each Other of the Sections of Railway 
Wheels and Rails; On the Compressive Strength of Ce- 
ments and the Compression of Mortars and Settlement 
of Masonry, and those subjects will be discussed. 

One or more meetings of the Committee on the Pro- 
per Relation to each other of the Forms of Rails and 
Wheels will be held during the Convention, at which it 
is expected that various statistical and other facts of 
importance and interest relating to that question will 
be presented, and all members of the society who take 
an iuterest in the matier are invited by the committee 
to be present and take part in the discussion, should 
they so desire. 

Discussion is requested upon any of the above sub- 
jects by members who cannot attend the Convention. 
The Secretary will be glad to present these if for- 
warded to him previous to the Convention. 

It is desirable that papers offered for presentation at 


the Convention be sent to the Secretary not later than 
June 25, so that proper attention may be given the sub- 
ject. 

Engineers’ Club of Philadelphia.—Record of regu- 
lar meeting. May 21st, 1887. President T. M. CLEEMANN 
in the chair; 33 members and 4 visitors present. There 
was some further discussion of the form and arrange- 
ment of the proposed U. 8. C. and G, Survey Map of the 
Delaware and Schuylkill rivers near Philadelphia. The 
consideration of a resolution expressing the views of 
the Club was deferred till the next business meeting. 
The Secretary presented two communications from 
Capt. 8. C. McCorKLE, embodying the following data on 
Retardation of the Tide in the Vicinity of Philadelphia, 
ete,: 

**Mr. H. L. Marrnpry, of the Coast and Geodetic Sur- 
vey, gives a near approximation of the retardation of the 
tide in the frontage of Philadelphia as about five 
minutes of time to the mile; i, e., if the timeof high 
waiter was at a certain time at Fort Mifflin, the time of 
high water would occur five minutes. later for each mile 
you proceed up the river. 

“Mr. MaRINDIN sends me a little sketch, which I en- 
close, Whict shows the time it takes the tidal wave to 
traverse one nautical mile in the different depths of 
water. For example, in a bay with 60 ft. of depth of 
water, it just takes two minu‘es for the wave to go one 
mile. Mr. MARINDIN also says, “The time of high water 
anj low water at any place can only be determined by a 
long series of observations. and when the observations 
are taken simultaneously they have to be worked up 
separately, and it is a long job.’ 

“ There has been along series at Fort Mifflin, and the 
engineers of the United States have a long series at 
Bridesburg, but aside from these two places I do not 
think there have been observations enough to detér- 
mine what you want. I deduce from the observations 
and conclusions that, say at Market Street Bridge, 
Schuylkill, the tide would be 40 minutes later than at 
Fort Mifflin. and at Bridesburg, on the Delaware, just 
about one hour later than Fort Mifflin. 

*‘Bench-mark at Gloucester, N. J. (C. 8. Report, 1870). 
‘The bench-mark is the centre of a triangle cut in a 
large block of granite which lies in a granite wall 
against the river. It ison the river side of the wall, 
about 50 yds, southward from the mark on the north- 
west corner of the Buena Vista House. It is 7.89 ft. 
above mean low water, 1.62 ft. above mean high water.’ 

““*The mean level of the Delaware River at Gloucester 
Ferry, from August 16th to Sept. sth, 1870, was 3.3 ft 
higher than the mean level of the sea at Keyport, N. J’ 
(Office data).” 

The Secretary presented, for W. L. Hoyt, a Multipli- 
cation Table, from 1 to 25, for the Reference, Book. Mr. 
Jonny L, G11, Jr., presented an illustrated discussion 

ether the Custom of Upsetting the Ends of 

[Ege Rods should be abandoned. Mr. ARTHUR MaRI- 

CHAL read an illustrated paper on the “Construction 
of Reservoir Walls.” 

Mr. J. EB. Copman presented a Diagram forthe “Regu- 
lation of Dimensions, etec., of Cast-iron Flange Pipes,” 
the object being toestablish, upon the basis of mathe- 
matical proportions, the diameters of flanges and bolt 
cireles, sives and numbers of bolts and thicknesses of 
metal, for different diameters of pipes. Mr. Epwarp 
Hurst Brown described a test he had wittnessed of 
Fire Resisting Paint. 

Mr. R. Meape BacueE exhibited a Safety Self-Extin- 
guishing Car Stove. 


ee — 


BOOK REVIEWS. 
¢ 

The Economic Theory of the Location of Rail- 
ways, an Analysis of the Conditions Controlling the 
Laying Out of Railways to Effect the Most Judi- 
cious Expenditure of Capital. By ARTHUR MELLEN 
WELLINGTON, M. Am. Soc. C. E., Late Prin. Asst. 
Engr. for Location and Surveys, Mexican National 
Ry., Asst. Gen. Man. in charge of Location, Mexi- 
can Central Ry., and Chief Engineer for the Ameri- 
can line from Vera Cruz to the City of Mexico. 
Revised and Enlarged Edition, New York; John 
Wiley & Sons, ENGINEERING NEws. London, E. & 
F. N. Spon.; pp. 980 and xx; 314 engravings and 
plates ; 205 tables. 

It would be inappropriate that this journal should 
enter into any discussion of the merits and demerits 
of this volume, which is a revised and very much 
enlarged edition of the work under nearly the same 
title which was published by the author ten years 
ago, and shortly after went out of print. The book 
is divided into five parts, aggregating 33 chapters, 
under the following heads: Part I, Economic 
Premises. II. The Minor Details of Alignment. 
Ill. Limiting Gradients and Curvature. IV. Larger 
Economic Problems. V. The Conduct of Location. 


Nearly half the book is occupied by the tables 


and 


plates, and it is preceded by a four-page “ Index to 
the More Important Rules, Tables, Formul«e and 
Final Conclusions which may be needed for Im- 
mediate Application, and followed by a general jn. 
dex of 27 pages of fine type, three columns to the 
page. Instead of the usual notice we reprint the 
substance of the preface: 


“Only in a very figurative sense can this book ha 
said to be a ‘revised edition’ of the little volume under 
the same title which the writer published ten years 
ago. The substance of the old book remains yy- 
changed, so far as it went, but every page and sentence 
bas been rewritten, except the dedication. The most 
mportant change in the nature of an addition is tha 
much greater attention given to traffie and revenue 
questions, which are particularly likely to be under- 
rated or forgotten. The mechanics of curve resistay os 
have been discussed, it is hoped, more adequately than 
heretofore, and on a more solid basis of experimenta| 
fact, with some important practical questions which 
depend thereon. The theory of the effect of variations 
in velocity on the motion of trains is an entirely now 
addition,supplying one ofthe most important omissions 
of the former editions and of other engineering text- 
books. The theory of various details of the locomotiy: 
which did not seem to have been elsewhere adequately 
discussed for the purposes of this volume. has been 
given, itis hoped, more fully and correctly than here- 
tofore. Parts 1V and V are entirely new. 

“On the other hand, the new edition has been ab 
breviated by omitting the discussions, some thirty in 
all, where reasons why the writer felt compelled + 
differ from some previously published conclusions or 
estimates were given in detail. This seemed necessary 
ten years ago, but at present it appeared us if the space 
might be better used. 

“The number of engravings has been increased from 
half a dozen to 314, the number of pages from 216 to 9x0 
and the number of tables from 44 to 205. All of the 
tables, with a few exceptions noted in connection with 
each, are original computations of the writer or com- 
pilations from original sources of information. As 
practically all the work of preparing them, and of re- 
writing the text, has been done outside of those hours 
which are ordinarily and more rationally regarded as 
working hours, a long delay in republication has been 
unavoidable; but if there be truth enough in the old 
antithesis of ‘easy writing’ and ‘eurst hard reading 
to hold good when twisted wrong end to, there should 
be some compensation in store for any reader who 
may have chanced to be annoyed by the delay. 

“In order to adapt the volume to the more con- 
venient use of all classes of readers, three sizes of type 
have been used. 

“Long Primer type is used for those parts of the 
volume which were deemed most likely to be such as 
every interested reader would wish to read, including 
those who desire only to ascertain the more impor- 
tant conclusions, free from technicalities. 

“‘ Bourgeois type is used for discussions which relate 
more to the details of the subject than to principles, 
and hence may be passed over by those who are not en- 
gineers, or who are ready to take the reasons for what 
is printed in larger type for granted. Nevertheless, 
much of the matter which is printed in this smaller 
type, as for instance the long chapter on the locomo- 
tive engine, and the whole of Part V., is among the 
most important in the book for the professional engi- 
neer, 


“ Brevier type is used for minor notes and comments 
which it seemed essential or desirable to give, as of 
much possible importance to those wishing to look 
yato the subject, or some particular branch thereof, 
with still greater care, but which might otherwise be 
passed over. 


“The mathematical form ef discussion has been in- 
tentionally avoided, first, because the book has been 
written for practical men as well as for students, and 
mathematical methods are apt to repel them; and 
secondly, and chiefly, because mathematical methods 
of solution are not only inexpedient, but positively 
dangerous for the class of pcoblems considered. When 
the difficulty of a problem lies only in finding out what 
follows from certain fixed premises, mathematical 
methods furnish invaluable wings for flying over inter- 
mediate obstructions; but whenever the chief difficulty 
of a problem lies in the multiplicity and dubiousness 
of the premises themselves, and in reconciling them 
with each other, there is no safe course but to remain 
continuously on the sold ground of conerete fact. The 
invidious but simple fact of proving this by instances 
the writer will not attempt. 


“To fully set forth in any one volume these premises 
for the correct laying out of railways, which include 
almost everything connected with their construction, 
operation, and finances, and vary in each case, would 
be impossible. The purpose in view has been merely 
to give between the covers of “one book whatever was 
necessary for some approach to a correct solution of 
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every probable problem, which could not be found in 
other publications. This necessarily led to a large 
book, since this work still remains the only one on its 
subject in the language. Several of a somewhat simt- 
lar nature have appeared in Freneh and German since 
the first edition of this work was published, but from 
difference of operating conditions, and their profuse 
use of mathematics, the resemblance is not close.” 
PUBLICATIONS RECEIVED. 

Seventh Annuai? Report of the Railroad Commissioners 
of Kentucky for the year 1886, pp. 186. 

The Commission seem to be an active one. Among 
other interesting matter the following statement ap- 
pears on the eighth page: 

“It is very difficult to ascertain the cost of roads in 
this State. There are only a few roads in the State that 
have not been sold at decretal sale. Roads so!d at decretal 
sale were reorganized by the purchasers, and the cost 
of those roads is what they sold for, not what was orig- 
inally paid for their construction and equipment. 
There are six roads in the State that were never sold, 
and their ctost, as shown in their annual reports, re- 
presents the price of the construction, equipment, ter- 
minal facilities, machine shops. offices, and other prop- 


erty acquired by the companies. The following tube 
shows the cost per mile of the roads mentioned: 


Lou‘sville and Nashville—Main Stem.. SFR, 649 09 
Knoxviile Brasch............. ; 38.990. 06 
G asgow Road......... 19 047 06 
Sheiby Raitroad..........-....--eee eens 13,089.01 
Elkton and Guthrie........... 6,666.66 
Ohio Valley......------ . 9,000.00 


“The last named roads have been recently cor- 
structed. and their cheapness is very encouraging to 
new railroad enterprises in the State. 

This list includes 422 out of the 1950 miles in the 
State. 
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A Novel Illustration of the Cantilever 
Principle, 


The ingenious illustration of the cantilever bridge 
principle which we illustrate needs little explana- 
tion to engineers, since it explains itself. It wasa 
Japanese idea, as may be suspected from the central 
figure, and the photograph from which we take our 
engraving was recently used by Mr. BENJAMIN 
BAKER ina lecture on the Forth bridge before the 
Royal Institution where it was received with loud 
and general applause. 

It will be seen that the device consists merely of a 
“brick anchorage,” four loose sticks as “‘ compres- 
sion members,” which are simply butted against the 
wooden chairs and grasped by the “tension mem- 
bers” at each end, and the loosely hung “central 
span’? on which the young Japanese sits. It is 
stated also, with strong probability, that when 
some one accidently stumbled against the ‘‘ anchor- 
age’? this latter gentleman had an ignominious 
tumble. 

The photograph contains a hint which our techni- 
cal schools may profit by, since it brings out the 
principle of the cantilever in a way that no one can 
fail to grasp. We are indebted to Mr. Tuos. C. 
CLARKE for the use theof original photograph. 


TRADE NOTES. 


WALPOLE ANILINE DrEs.—The Walpole Dye & Chemical Works, 
of Boston, Mass., call renewed attention to their new method of 
putting up their analine dyes in screw-cap bottles, contaming 
ab-ut one ounce of color, properly labelled and with full directions 
for use. This sty e of package meets a long-felt w nt that is being 
‘ppreciated. One or two dozen bottles of assorted colors 
are put up to suit the wants of purchasers. 


much 
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The Brick Industry About New York City.* 


BY CALVIN TOMKINS. 

The brick which came to this country previous to the 
present century were imported from Holland and Eng- 
land as ballast, and were used in the better class of 
structures only. These old brick were of fair quality, 
and as a rule, they are stillin a good state of preserva- 
tion in the buildings which remain standing. Brick 
were made along the Hudson and New Jersey shores 
previous to 1815. About this time, James Woop was 
making brick at Sing Sing; he son after started a 
yard at Haverstraw, and in 1826. he began to mix 
coal dust with the clay before moulding. By the adop- 
tion of this process, he reduced the time necessary to 
burn a kiln of brick from a period of two weeks, to one 
week, and the cost of wood was reduced to two-tifths of 
the former cost. 

Other manufacturers adopted his methods and began 
to realize a fair profit from the business. Prices fell off 
while the quality of the bricks improved and a growing 
demand stimulated the rapid growth of the industry. 
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gated in color, and the brick made from them are of 
good quality. Few. however. come to the city market. 
The north shore of Long Island from Glen Cove to 
Greenport is girt with meadows and hea ‘lands of drift. 
These deposits of vlay and sand are worked 
Locust Valley, Cold Spring, Huntington, 
and Northport. 


near 
Greenlawn 


Few bricks are made at Staten Island, and these are 
of inferior quality, gray in color and brittle. They are 
only shipped to New York City during the winter 
season when ice obstructs Hudson river shipments. 
Jersey brick are known as Dark-hards, which have been 
highly burnt, are very dense, and of a dark red color. 
Light-hards, which are not so well burnt, of a lighter 
shade but which are hard and durable. Grays, which 
are under-burnt or made of clay pot sufficiently rich in 
ferruginous matter to afford a proper color. Sulphur 
brick which are made from clay containing an excess 
of pyrites and which are more or less swelled, warped 
or spotted by the oxidation of this compound during 
ignition. Sulphate of iron is present in most of the 
Jersey clays and it appears in the brick made from 
them. Unless it is completely oxidized in the kilns, 
the process of oxidation is likely to continue in the 
presence of the air thus impairing the strength of the 
bricks. Near Keyport, N.J.,a light red brick is being 
made by an improved process which gives promise of 
excellent results. A number of large yards put out 
bricks at Hackensack which are of a good 
dark red color, 


uniform 
They are liked by the city building 
trade on account of their fine appearance, but they are 
liable to be brittle. The facilities for manufacture at 
this point are soon to be greatly increased. 
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A Japanese Illustration of the Cantilever Principle. 


The process of moulding by hand was discarded about 
the year 1849, when VER VALEN, of Haverstraw, intro- 
duced the first steam moulding machine. With the ex- 
ception of these two inventions, the methods of brick- 
making have remained practically unchanged in this 
vicinity. 

Brick which come to the New York market are classed 
as follows, according to lovality, viz. : 

Haverstraws,—which include all brick made on the 
Hudson below the highlands, 

Up Rivers—made on the Hudson above the highlands. 

Jerseys—manufactured along the northwest coast of 
New Jersey. 

Hackensacks — manufactured on the Hackensack 
river, New Jersey. 

Long Island’s—manufactured along the north shore 
of Long Island. 

Staten Island’s—manufactured along the Fresh Kills 
of Staten Island. 

Front brick are brought here from Philadelphia. 
Trenton and Baltimore, and a second quality is made 
on the Hudson at Uplands and Croton. Fire brick and 
hollow brick are made in the district about Wood- 
bridge, ¥. J.. and on Staten Island. Buff colored brick 
are made of clays from Amboy and Sayerville, N. J., 
and at Glens Falls, N. Y. 

The clay about New York is generally overlaid with 
sand of good quality. The Long Island clays are vari- 


*Abstract of a paper read before the Americin Society of Civil 
Enrgiveer’, and revised by the author for the “ Clay-Worker.”’ 


Brick are made along the Upper Hudson valley from 
Albany down to Haverstraw. Asa general rule, it may 
be stated that the farther we proceed down the river, 
the better we tind the quality of the brick to be till we 
arrive at Haverstraw, where the best common brick are 
made. Greenbush and Albany brick are roughly made 
and brittle. Those made at Covemans and Castleton are 
somewhat better in quality. Athens, Hudson and Cook- 
sacie brick are of a gray, red color, not well made nor 
very strong, the Hudson brick being more inclined toa 
yellow red color, Glasco brick are stronger but gray 
in color, Catskill probably sends the strongest brick to 
the New York market. They are in good demand for 
constructive purposes although roughly made and of a 
light color. Good sand is scarce at Catskill, as it is at 
many other up river yards, and it is due to the lack of 
this material thatthe shrinkage and striped appearance 
of many of the Catskill bricksis due. Saugertis, Port 
Ewen and Kingston brick are well made and of good 
shape. This is especially true of the Kingston brick. 
Most of these clays, however, cont_in an excess of 
quicksand and the resulting brick are tender. They 
are also gray, with the exception of the Port Ewen 
brick. 


The yards along Newburgh bay put out the best up 
river brick and for the last few years they have approx- 
imated both in price and quality to the Haverstraws. 
The Haverstraw influence has made itself felt here 
more than elsewhere and many of the yards are oper- 
ated by men who have come up from Haverstraw bay, 
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In discussing the q ality of brick as related to locality, 
as stated must be re eived in a general sense, as 
local advantages or disadvantages are treated in very 
different ways by the manufacturer. Good brick are 
often made by a careful man out of bad material, while 
the reverse proposition is equally true. The demand 
for the best brick is not great. The speculative build- 
ing interest will use what the law allows if it cannot do 
better on the sly,and all pale brick is supposed to go to 
Brook!yn where the law is more considerate. 

The brick made along the Haverstraw bay bring 
better prices and are of superior quality to those made 
elsewhere. This is due principally to two causes: 
1. The tempering sand inthis section is abundant and 
of the best quality. The clay is also claimed to be of 
superior quality. 2. The experience of brickmaker's 
eounts for more as the industry has been of longer 
standing. Generally speaking, the brick possesses a 
finer finish and are more regular in form than those 
made at other points, and they are stronger than other 
bricks. 

Deposits of clay in this section when adjacent to the 
river possess a high value. Banks can seldom be 
bought. as the owners prefer to work them on the 
royalty system which prevails. The bank owners are 
in most instances retired brickmakers. The plant, 
eonsisting in most instances, of machinery, house, 
sheds, ete., goes with the right to use clay and sand and 
the lessee agrees to pay so much per M brick made, 
binding himself to make a specified quantity or more 
each year. Royalties along Haverstraw bay range 
from $.50 to $1.50 per M brick made, the difference being 
anecounted for in comparative natural advantages of 
the yard, such as length of haul, quality of p'ant, ete. 
Up river yards, with the exception of some along New- 
burgh bay, command lower rents. Long Island, Jersey 
and many of the up river yards are worked at first 
hands, the margin not yet being sufficient to admit of 
two profits. 

A thin layer of yellow clay overlies the blue clay 
about Haverstraw and mixed with the latter gives color 
to the brick. The method of manufacture may be 
brietly described as follows: After stripping the sand 
the stiff clay is cut out in benches and earted to the 
yards. In some instances the mud is tempered by a 
vertical wheel revolving in a circular pit 2°2 ft, deep by 
30 ft. in diameter. In most cases, however, the sand, 
clay and coal dust are spread in alternate layers in a 
sod pit 16 ft. by 12 ft. by 4 it. A bushel of coal dust being 
allowed to each thousand of brick. The pits are filled 
in the afternoon and the material shoveled directly 
from them into the hopper of the brick machine which 
pugs it and presses it into the moulds, The moulds 
are trucked to the drying yard, dumped there: the 
green brick turned on their edges after a few hour's 
exposure, spatted, and later hacked up, where they re- 
main under battens for several days till they attain 
sufficient strength to bear their weight in the kilns. 
TYhe kilns are of the usual type, known as clamps. Ina 
few instances they have stationary walls, but, as a rule, 
they are entirely constructed of the brick to be burnt, 
After being daubed with mud on the sides and 
cushioned with sand held in place by battens at the 
ends, they are flred with wood under the arches. Coal 
on grate bars is used in New Jersey under the arches, 
The kilns are built under sheds and run along the river 
front in most instanees. The brick are loaded on the 
boats by barrows. 300,000 to 1,000,000 brick are burned in 
a kiln, allowing 35,000 to 40,000 to an arch. The kilns 
are built with a slight batten, 50 brick high on edge and 
36 tt. wide atthe base. The bricks are set crossing each 
other, three on three, with vents & in. to °s in. between. 


Barometric changes, changes of temperature and of’ 


the wind have to be taken into consideration by the 
burner. As a matter of course, bad burns oeccasion- 
ally are met with. The arch brick are always over- 
burnt and the outside brick under-burpt. This con- 
stant loss in conjunction with the loss of green brick 
damaved by weather is a serious drain on the industry 
and also tends to deteriorate the quality as it is the 
general custom to work off the greater part of these 
poor brick by inserting them among the good brick. 
Br'ck-makers have estimated that by the present pro- 
cess, a-twelfth of the kiln turned out pale brick and a- 
twentieth, arch brick. 

One man to each thousand brick made per day, is the 
labor estimate usually allowed. 

Brick are designated according to quality,as: Good- 
hards. which includes all well made and well burnt 
brick: Pales, which are uader-burnt; Arches, which 
are over-burnt, usually at the ends: Sircelled brick, 
sometimes called lammies; Spotied brick, more or less 
mottled in appearance; Whiterashed brick, in which 
the alkali have efflorese | in the kiln (due principally to 
an excess of water): Brittle brick, which heecome 
broken brick: Washed brick, which have been pitted by 
rain when green. 

The regulation size for common brick as far as such 
standards exists, is 8x3'2x2 inches. In the trade 
parlance, 5 adjacent brick on edge should run 11s in. 
through, 


ENGINEERING NEWS 


Much criticism has been directed against the brick 
industry of this section for its lack of enterprise in 
taking hold of improved methods. Doubtless much of 
this criticism is well founded, for certainly very few 
changes have been made, while in the west and south. 
many improvements have been introduced, such as ap- 
pliances for grinding the clay and puddling the mud, 
tunneland oven dryersin which the brick are dried 
quickly and without risk of exposure to the weather. 
Bricks are burnt in permanent kilns and in continuous 
kilns, by the use of which a great saving of heat is ac- 
complished; coal takes the place of cord wood and it is 
claimed that gas has also been successfully used. To 
allthis, brick men reply that these improvements may 
be well enough adapted to yards in other localities, but 
abut New York, where it is necessary to crowd a year’s 
work in six months, they have net the requisite time 
or yard room to manufacture by any other method 
than that nowin use. Probably a further explanation 
of this apparent inertia isto be found in the fact that 
most of the older established yards and those most 
profitable along Haverstraw and Newburgh bays are 
owned by one set of men and worked by another set. 

The following are the prices reported by The Record 
and Guide” for cargo lots on dock at New York City. 
Quotations taken first week in July forthe year 1873 to 
1886, inclusive: 
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The above table goes to show that when brick realize 

much less than $4.50 per M., it is not profitable to send 
them to market. 
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Water. 


WE will be obliged if every water-works superin- 
tendent or engineer, or other official in charge of the 
distribution of their official printed reports, will see 
that this office is furnished with a copy of each re- 
port issued since 1884, and also give us rates at 
which water is sold by them. We will be careful to 
acknowledge receipt of such reports and wherever 
there are any novel features of importance to the 
general public, we will be sure to note them in the 
columns of this journal. Early information also 
about elections of officers; about extensions of 
works; the purchase of new machinery and other 
news of direct interest to partiesengaged in the con- 
struction and management of water-works is spec- 
ially solicited. Be careful to address all correspon- 
dence to Tribune Building, New York City. 


Boston, Mass.—The bill to authorize the city to draw 
a supply from the Shawsheen river has been thrown 
out by the Senate. 


The Panama Water Supply & Improvement Co 
has been incorporated by ConraD N. Jorpan, HERMAN 
Kopse, Jose M. Hurtrapo, Fpwarps GoGorca and 
VINCENTE N. HurtTaDo. Capital stock, $100,000. 


The Sewage Polluted Passaic.—Citizens interested 
inn better water supply for Jersey City have issued a 
pamphlet that tells the whole story of the present pol- 
luted supply in the map presented with it. This map 
is in eolors, and shows the Passaic river from Pater- 
son to its mouth in Newark bay, and also shows the 
relation of the Belleville intake of the Jersey City 
water-works with reference to the sewage inlets of 
the cities, towns and factories on the Passaic and its 
branebes. Itis a lamentable exhibit, and a frightful 
one in its possibilities not only to the Jersey City water 
consumers, but to all others that now take their water 
from the same source. The map in itself is enough 
and hardly needs the analysis of Prof. Lerps and the 
eondemnatory reports of the many engineers and ex- 
perts which accompany it, and back up its graphic 
exhibit. 
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Toledo, O.—The City Civil Engineer has issued his 
report for 1886. The city work during the year has in- 
eluded 56,475 sq. yds. of paving, 5,380 lin. ft. of 
macadamizing, 8,477 cu. yds. of grading, 14,956 lin. ft. of 
planking, 10,503 ft. of sewers, and 15 miles of new side- 
walk (7.3 miles of stone and 7.7 miles of plank and 
brick.) Sheet asphalt on concrete foundation has been 
laid on Collingwood street. The sewer work comprises 
16.5 ft. of 5 ft. diameter, 3.199.8 ft. of 3 ft., 6,863.8 ft. of 2 ft. 
and 422.9 ft. of 20-in.; the aggregate cost was $23,673.06, 
Full descriptions of the location of all improvements 
are given, and tables of the location, material, ete., of 
paving and sewer work. 
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Butler, Mo.—The time for letting the water-works 
contract has been extended to June 15. It is proposed 
to grant a franchise for a number of years, and to let the 
entire work to some responsible party. Address G. B. 
HicKMAN, Mayor. 


Springfield, O.—The suit brought by manufactur- 
ers against the Water Works Trustees has been de- 
cided in favor of the plaintiffs. The defendants ar. 
permanently enjoined from drawing water from Buck 
or Beaver creek, or Spring branch, through the water- 
works, 80 as to reducethe ordinary water level of Buc 
ereek at Plaintiff’s dam, and in no event are defendants 
to draw in connection with the water-works, more thay 
500,000 galls. per day. 


Chester, Pa.—Samuel R. Bullock & Co., of New York, 
contractors for the works of the new Chester Water 
Co,., are at work on the reservoirs, which will have a 
capacity of 12,000,000 galls,; some of the mains are als) 
being Jaid. The water will be taken from the Delaware 
river through a 30-in. suction main to the two horizon- 
tal pumping engines, which will have a daily capacity 
of 4,000,000 galls each, and forced through a 20-in. main 
to the reservoirs. E. F. Funuer is Chief Engineer for 
the contractors; GrorGe T. Kerra is Engineer in 
Charge, with C. E. Dickinson as Assistant Engineer. 


The El Dorado Water & Deep Gravel Mining C.. 
proposes to bring a canal into Sacramento courty, 
Cal., 30 ft. wide and 6 ft. deep, of sufficient capacity to 
irrigate all the land between the American and Co- 
sumnes rivers, aterritory of 200,000 acres. The head of 
the canal will be at the mouth of Weber creek, three 
miles above the Salmon falls, on the South fork of the 
American river. The company has immense storage 
lakes in the Sierras, in El Dorado county, to draw on 
in the dry season, and can keep the canal fuli through- 
out the year. The largest reservoirs are Silver and 
Echo lakes, which eontain an unlimited supply of pure 
clear water. This canal will be 30 miies long, and be- 
sides irrigating the lands will furnish power for manu- 
factories in Sacramento. 


Peter. burg, Ill.—W. R. Coats, hydraulic and sanitary 
engineer, of Kalamaz»o, Mich., has made a report ona 
system of watersupply. Mr. Coats made a report ten 
years ago, but his recommendations were not carried 
out, and he now urges that prompt measure be taken, 
stating that had the improvements been carried out ten 
years ago the cost would by this time have been re- 
turned ten f. ld. The proposed works, of which plans 
and specifications have been submitted, are fora pump- 
ing and reservoir service, comprising supply wel! 
pumping works, reservoir, 5 miles of mains, from 4 to 
16 ins, diameter, 65 double fire hydrants and all neces- 
sary stop valves. The cost for the complete system is 
estimated at $40,000, or $32,000 for a supply to the chief 
business part of the city; if the reservoir is omitted the 
eost would be $23,500 and $17,500 respectively, but this is 
not recommended as it would impair the efficiency of 
the works and increase the operating expenses $1,000 
per year. A further reduction of $2,000 might be made 
by taking the supply direct from the river, but this 
would be unsatisfactory for domestie purposes, and the 
supply well, furnishing pure water from the sand and 
gravel of the river valley, is recommended. The popu- 
lation is about 10,000. 


Hannibal, Mo.—J. H. Decker, Superintendent of the 
Hannibal Water Works,sends us a pamphlet containing 
the rules and regulations, a schedule of rates and a de- 
scription of the works. Work was commenced in the 
fall of 1879, and pumping was commenced Feb. 1, 1880, 
The reservoir which was completed in July, 1880, has a 
eapacity of 1,500,000 galis. and is 235 ft. above the city 
datum. The original pumping plant was a Blake 
duplex engine with a daily capacity of 1,500,000 gatls., 
andin 188 a vertical, compound, condensing engine. 
built by E. P. Allis & Co., of Milwaukee, Wis., with a 
daily capacity of 2,500,000 galls. was putin. The distri- 
bution system comprises 14 miles of cast-iron mains, 
from 4to 14 ins. diameter, 82 fire bydrants, 83 gates anu 
750 service taps. The supply is drawn from the Mis- 
sissippi river and passes through a series of screens 
anda filter well (containing sponge, granulated coke, 
gravel and sand) tothe pump well, The water, though 
sometimes “roily,” is said to be quits wholesome. 
The works are owned by the Hannibal Water Co.; 
President, Jos. G. CHsPMAN; Vice President, CHARLES 
Parsons; Secretary and Treasurer, Horatio D. Woop. 


Cornwall, Ont.—The works, which have been con- 
structed by Moffett, Hodgkins & Clarke, of Water- 
town, N. Y., are completed and were tested May 3: W. 
CurpmaNn, C. E,, of Brockville, acting as expert for the 
eorporation. The works have been accepted. The 
supply is drawn from the St. Lawrence river and 
pumped to a stand-pipe, or direct pressure can be ap- 
plied when necessary. The two eempound, duplex. 
condensing, Worthington pumps have a daily capacity 
of 1,000.000 galls.and they draw the water through a 
16-in. main and foree it through a 12-in. main to the 
stand-pipe, which is 20 ft. diameter, 120 ft. high, hasa 
capacity of 300,000 galls. and yas built by the Sharon 
Iron Wo-ks, Sharon, Pa. There are two boilers built 
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by Inglis & Hunter, of Toronto. From the stand-pipe a 

2-in. main leads to the distributing system, which 
comprises 8 miles of 8, 6 and4-in. pipe. There are 57 
hydrants, supplied by Chas. Smith & Co., of Toronto, 
and 28 valves, supplied by the Ludiow Valve Co., Troy, 
N. ¥. The pipe was furnished by Alex. Gartshore. 
Hamilton, Ont. The works are designed for a popula- 
tion of 25,000, and work upon them was comm<.i:ced Jast 
summer. WILLIS CAIPMAN has acted as engineer for 
ihe town, O. W. WEeD was Superintendent of Construc- 
tion, and JAMES STRICKLAND, of Cohoes, N, Y., will be 
General Manager. 


Nebraska City. Neb.—Work is progressing on the 
new water-works,and they will be in operation by July. 
The reservoir has a capacity of 700,000 galls. There 
will be two direct acting, horizontal, compound pump- 
ing engines with a daily capacity of 1,C00,000 galls. each. 
Two filtering plants will be putin, each with a daily 
capacity of 144,000 galls. The stand-pipe is of steel 
plates, and is 124s ft. diameter by 100 ft. high. The pipe 
system, exclusive of hydrant connections, will com- 
prise 3,000 ft. of 12-in. pipe, 1,575 ft. of 10 in., 4,350 ft. of 
8-in., 13,875 ft. of 6-in., and 8,880 ft. of 4-in., a total of € 
miles of mains. The works ars designed for a popula- 
tion of 25,000. The City Water-Works Co. was incorpo- 
rated in February, 1887, by D. P. Roure and H. N. 
SHEwELL, of Nebraska City; JoHN M. WALKER, of Law- 
rence, Kan., and ALEXANDER G. BLack and KowLanD 
kK. Hazarp, of New York. Capital stock, $200,000, 


Sault Ste. Marie Water Power.—Capitalists of La 
Crosse and Milwaukee are interesting themselves in 
the water power at Sault Ste. Marie, although as far 
back as 1850 SAMUEL WHITNEY proposed its utilization 
on acollossal seale, The present company has spent 
$100,000 in securing as rip of land about 2 miles long 
and not less than 150 ft. wide,mainly in the village. The 
company includes J. G. StRADLEY and JAMES F. Bassett, 
of Iowa; 8. D. Carat, J. B. CANTERBURY and others of 
La Crosse, Mich., RoBpert Exuiort, of Milwaukee and 
other grain and elevator men of the Northwest. They 
promise the greatest piece of hydraulic engineering 
this country has ever seen. 

Brooklyn W ater Department for 1886.—Chief En- 
gineer Ropert Van BuReEN, of the Department of City 
Works, of Brooklyn, has issued his annual report for 
1886. The average daily consumption of water was over 
45,000,000 galis.,aa increase of about 2,000,000 galls, over 
1835. The Chief Engineer again points out the 
necessity for the extension of the works on a large and 
permanent basis, and points out the fact that while the 
narrow and costly policy of adding to the supply by 
procuring water from within the lines of the present 
works by driving welis,ete., has periodically prevented 
a water famine, it has nearly exhausted the water re- 
sources of that region and will not do for the future. 
Pians for the new works have been prepared since 
1884, and the necessary land and water rights were pur- 
chased in 1885, but nothing has been done in the way of 
eonstruction, During the months of maximum con- 
sumption last year there was only four days consump- 
tion in reserve. The report contains asummary of the 
condition of the Brooklyn water supply from 1856 to the 
present date, with the addit ons of each year. The 
driven-wells put down by Messrs. Andrews & Co. have 
furnished an average of 20,000,000 galls. daily in timesof 
extreme draught. 

IN the compilation of Statistical Tables of Amer- 
ican Water Works, special efforts were made to 
have them as accurate as possible. Errors have oc- 
curred in a few instances which have been brought 
to our attention, and we especially solicit early in- 
formation of any errors that any person may dis- 
cover, so that they may be corrected. The range of 
information in future editions will be greatly ex- 
tended, and we now invite suggestions upon the 
features most desirable, from water-works officigls, 
engineers, contractors, and parties dealing in ma- 
chinery and other supplies for water-works. ALL 
CORRESPONDENCE, ALSO ALL REPORTS, MUST BE AD- 
DRESSED TO ENGINEERING NEWS, TRIBUNE BUILDING, 
NEw YORK, as future issues will be compiled in this 
office and under our personal supervision. 


New Water-Works.—Waterville Me. Work has been 
commenced. Engineer, H. G. Dennis, New Bedford, 
Mass: contractor. Jas. J. Newman, Providence, R. I. 
— Boothbay, Me. Works will be constructed by the 
Gardiner Water Co.—Thomaston, Me. A supply will 
be furnished by the Camden & Rockland Water Co.— 
Portland, Me, The Portland Water Co. will build a 
reservoir on Munjoy hill; it will have a capacity of 20,- 
000,000 galls., the one on Bramhall hill has a capacity of 
Only 10,000,000 galls.——-Ware, Mass. Tle works are to 
be extended.—East Albany, N. Y. Work has been 
commenced at the site of the water tower; it will be 
25 ft. diameter and 80 ft. high. O. W. Weep, is Super- 
intendent.— Montclair, N, J. The mains are being 
laid.—Chester, Pa. The South Ward Works, recently 


leased by the city, have been soldto the new Chester 
Water Co.— Merchantville, N. J. The works have been 
completed. The water is pumped from a reservoir, 
supplied by springs, to a stand-pipe, 8 ft. by 100 ft.; 
there are 28,000 ft. of pipe and 20 hyurants. Isaac 38. 
Cassin and HowakRD MuURPRY, of Philadelphia, were the 
engineers. — Mechanicstown, Md. Proposals will be 
advertised for shortly: the supply will be drawn from 
@& mountain stream.—Salem, UO. Turner, Clark & 
Rawson are building the works; there will be 15 milesof 
mains and 165 hydrants: the contract is for an annual 
rental of $4,000 for 30 years.—Bismarck, Dak. There 
willbe two reservoirs with acapacity of 2,000,0 0 galls, 
each, anda pumping engine with a daily capacity of 
500,000 galls. There will be 4‘: miles of pipe and 40 hy- 
drants, for an annual rental of $4,000.—Couneil Grove, 
Kan. Inman Bros., of New York, will have the works 
in operation by August.——Clyde, Kan, Artesian water 
has been struck.—Fort Smith, Ark, A new Wortli- 
ington pump, witha daily capacity of 4,000,.00 galls., 
has been putin, giving an aggregate supply of 6,000,- 
000 galls. The improvements were carried out by A. L. 
Pogue, of Richmond, Ind., and cost $100,000, making a 
total cost of $230,000, Berthoud, Col. Work has been 
commenced; the system will cost $12,000.— Weeping 
Water, Neb. No bids have been received yet, and the 
town is waiting for propositiozs for a franchise,— 
Cedartown, Ga.— Nashville, Tenn.—Jonesboro,Tenn, 
—Bessemer, Ala.—Titusville, Fla.—Lewiston, Lil. 
— Beaver Dam, Wis.—Rhinelander, Wis. 





WE have mailed a tree copy of Statistical Tables 
of American Water Works of 1887 to every water- 
works company, public or private, listed in the 
Tables: to make sure of their having been received, 
we notify all those sent to by postal card of our ac 
tion in the matter} and in a number of cases we 
have duplicated the sending on account of the first 
book having been lost in the mails. Jf there is a 
single water-works office in the United States or 
Canada where at least one copy of our Statistical 
Tables cannot be found, we will 
information. 


be obliged for the 
We have also distributed 500 copies 
among the newspapers of the country and have 
had nearly as many notices. In a number of cases 
we have supplied a city council with one or more 
copies by request, and it may be assumed that the 
edition has been very thoroughly distributed ** where 
it will do the most good.”’ 


Proposals Open, 
Reservoir.—For the new 
DouBLeDay, Columbus, Kan. 
Water-Works.— Bonds for $24,000 voted. THe Mayor, 
Falls City, Neb. 

Granite.—James river granite. W. E 
City Engineer, Richmond. Va. June 13. 

W ater- Works.—Timeextended. Israrr D. Bowman, 
Berlin, Ont. June 13, 

Street Work.—Earth and rock exeavation, filling, 
paving, flagging, curbing, bridge stone, cribbing, 
basins, ete. Peaku C. HILLIARD, Chairman of the Com- 
mittee on Streets and Sewers, Board of Public Works, 
Jersey City, N.J. June 13. 

Dredging.—In Toronto harbor; 10,000 cu. yds. in the 
slips and the Don ehannel: 30,000 cu. yds. in Western 
channel. MorGan Baupwin, Harbor Master, Toronto, 
Canada, June 13, 

Sea Wall and Bulkhead.—W. S. Barpour, City En- 
gineer. E. W. Hitncks, Chairman of Committee on 
Roads and Bridges, Cambridge, Mass. June 13. 

Sewers.—Vitrifled pipe, 8-in. diameter, and all appur- 
tenances. W. J. FLANIGAN, City Clerk, Binghamton. 
N.Y. June 14. 

Bricks and Iron Wock.—Supplies for year ending 
June 30,1888. WM.CARLYLE, Chairman, Committee on 
Works, Toronto, Canada. June 14, 

Steam Heating Apparatus.— G. Mun, Clerk of Board 
of Education, Suspension Bridge, N. Y. June 14. 

Water-Works.—Franchise to be granted for a num- 
ber of years, G. B. Hickman, Mavor, Butler, Mo. 
June 15. 

Pipe, Hydrants and Valves.—Cast iron pipe, 2,700 ft. 
of 8-in., 300 {t. of 4-in., 1 T special, 8 to 4-in., 1 8-in. Y., 
1 8-in. stop valve, 2 4-in, hydrants, Also forlaying pipe 
and moving the pumping plant. H. E. Hepeman, City 
Engineer. J. W. Townsen, Chairman, Water Board, 
Lampasas, Tex. June 15. 

Jail.—Architect, N. J. Gipss, Mt. Clemens, Mich. 
N. T. Kirk, Secretary of Committee, Howell, Mich. 
June 16. 

Pile Bridges. — Across Tolt river. Lyman Woop, 
County Auditor, Seattle, Wash. Ter. June 16. 

Water-Works.—To cost about $13,000; pids for a 
complete system on the rental plan. A. A. RICHARDSON, 
Lincoln, Neb., Chief Engineer. Tar Mayor. Ashiand 
Neb. June 16. 

Pier and Bulkheid.—New wooden pier and crib 
bulkhead at W. 132nd s’reet and repairing crib bulk- 
head at W 13ist street (North river); also erib bulk- 


water-works. Lona & 


. CUTSHAW, 


head, ete, at E 76th stréet (East 
CoMMISSIONERS, Department 
river, New York City. 

Granite Paving. 
sioner of City 
N.Y. June 16, 

Dredge, Etc,—Furnishing 1 dredge, 1 tug and 2 dump 
scows for St. Mary’s river. Lieut, Col. O. M. Pog, U.S, 
Engineer Office. Detroit, Mich. June 17, 

Railro d.—Construction and equipment of the Red 
River Valiey R. R., from Winnipeg, Man., to West 
Lynn, opposite Pembina, Dak., 75 Work to be 
completed by November. Hon. Jonn Norquay, Premier 
of Manitoba, Winnipeg, Man. June 17. 

Water Pipe and Specials —Cast-iror 
of 4-in., 121 tons of 6-in., 30 tons of 8-in 
10-in.; 10,000 pounds of 
NEVILLE, Clerk of 
June 17. 


river). 
of Do ks, Pier 
June 16, 


Tae Dock 
A, North 


GeorGe hicarp Conner, Commis- 
Works, Municipal Buiiding, Brooklyn, 


Mhiles. 


pipe; 27 tons 
, and 22 tons of 
Tos, J 


Rochester, N.Y. 


Special castings. 
Executive Board, 


Bridge.—Wrought-iron bridge over the 
river. K. A. HuGHSON, Chairman, Bridge Committee, 
cure of County Treasurer, Rochester, N.Y. June 18. 

Gas Lamps and Pillars.—F. W. Kina, General Super- 
intendent of Lamps, Baltimore, Md. 

Street Work.—Curbing 
H. Kickon, City Engineer. 
SIONERS, Little Rock, Ark, June 20. 

Sewers and Drains.—THos. G. SMITH, President, 
Board of Publie Affairs, Cincinnati, O. June 20, 21. 

Pier.—At W. 3ist street. THE Lock CoMMIssIONERS, 
Department of Docks, Pier A., North river, New York 
City. June 21. 

Brick Pavement and Paving Brick.—Vitrified flre 
clay brick pavement, 13,000 sq. yds.; also for furnishing 
the city with brick. J. M. Reno, City Engineer, Youngs- 
town, VU. June 22. 

Submarine Pipe. 


Genesee 


June 20, 
and sidewalks 
THE 


Frev. J. 
SoakD OF COMMIs- 


Furnishing and laying 700 ft. of 
submarine W-in. iron pipe; and building timber inlet 


erib. BP. H. BakrMan, Troy, N. Y.. Engineer. THe 
WaTER COMMISSIONERS, Schenectady, N.Y. Jusae 22. 
Street Work.—Grading, curbing and asphalt pave- 


ment. RK, 
June 27. 
Water-Works.—P. Fram, President, Water Boad, 
Yorkviile, lll. June 30, 
Iron and Steel.—For gates and trestle, Grat 
Kanawha river improvement, cast iron, 22,500 pounds; 


RK. MAxkBLE, City Engineer, Columbus, O. 


wrought-iron, 43,000 pounds; steel, 2200 pounds. A. M. 

ScoTT, Resident Engineer, Col. WM. BP. CruatGHiLe, 

U. 8. Engineer Office, Charieston, W. Va, July 1. 
Supplies.—Ccment, broken stone and sand, nails, 


anchor bolts, timber, ete. 
Director, U. 8. N., U, 
D.C. July 2. 

Rock Excavation.—Removing rock bar in the Ohio 
river at the mouth of Licking river, 30,000 cu. yds,; 
amount available, $18,000. Lieut. Col. WM, E. Mirurny, 
U.S. Engineer Office, Uincinnati,O. July 5. 

Boilers,— Four steam boilers of 100 H. P. each: iron 
stack, 55 ins. diameter, 114 ft. high. H. M. Jones. 
Superintendent, Cincinnati Hospital, Cincinnati, O. 
July 6. 


THos. H. Looker, Pay 
8S. Navy lay Office, Washington, 


Contracting. 


Canal Work.—Brown Bros., of diohawk, N. Y.. have 
been awarded the contract for excavation and masonry 
for the enlargement of the canal of the Cohoes Water 
Co., at Cohoes, N.Y. The contract price was $60,009. 


Depot.—A union depot, which will be used by nine 
railroad companies, is to be erected at Memphis, Tenn. 
The ground has been purchased by C. P. HUNTINGTON. 


The Cleveland Hydraulic Dredging Co. has been 
incorporated at Cleveland, O., by P. W. Ricr, B. F. 
Morse, and others. Capital stock, $25,000. 


Dredging.—The following proposals for dredging in 
the ‘Thames river, Conn., were opened June 6, by Lieut. 
Col. D. VU. Houston, Army Building. New York: Hart 
ford Dredging Co., Huriford, Conn., 12 cts. per eu. yd... 
$4,800; Richard Parrott, Newcurg, N. Y., 36 cts., $14,400. 

Walk.—The following proposals for an elevated walk 
on the pier at Dunkirk harbor, N. Y., were opened 
June 4by Maj. 8. M. Mansrie.p, U. 8. Lighthouse En- 
gineer, Detroit, Mich.: Walter K. Williams, Dunkirk, 
N. Y., $1.14 per ft.; W. J. Harris, East Avon, N. Y.. $1.18. 


Iron Work.—The contract for the e st and wrought- 
iron work for the floors, roof and dome of the State 
Capitol, Topeka, Kan., has been awarded to P. E. Lane, 
of Chicago, at $69,868.——-The Pittsburgh Traction Co., 
GreorGe W. Exuxrns, of Philadelphia, President, has 
awarded contracts for iron work te Oliver Bros. & 
Philips and Riter & Conley. 

Sewers.—The following proposals were opened June 
7 at Torrington, Conn.; Clark & Byron, New York City, 
$7,810.50; James J. Cogan, Bergen Point, N. J., $9,534.40; 
Franklin A. Snow, Providence, R. L., $9,933.26; J. N. 
Anstin, Bridgeport, Conn., $10,213.20; A. Brazos & Sons, 
Middlefleld,Conn.,$10.740.96 Matthew Kehoe. New Haven, 
Conn, $13,133: L. W. Burt, Hartford, Conn., $14,047. The 
contract was awarded to Clark & Byrop. 
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Water-Works Pumps.—On our advertising pages 
will be found an advertisement for proposals for two 
steam pumps, with a daily capacity of 3,000,000 galls. 
each, for Allentown, Pa. 


Laying Water Mains.—The following proposals 
were opened June 7, by the Water Commissioners, 
Schenectady, N.Y. M. Nolan, Schenectady, 4-in. mains 
on Terrace street, 20 cts. per ft.;4 and 6-in., on Union 
street, 21% cts.; 4 and 8-in., on State street, 24 cts- 
Benjamin Van Vranken, Schenectady, 26 cts. per ft. 


New Sewer Work.—At East Saginaw, Mich., plans 
for the following sewer work will be ready in a few 
weeks ; 1,200 ft. of 12-in.pipe, 500 ft. of 18-in. pipe, 300 ft, 
of 20 x 30-ia. egg shaped brick and 2,600 ft. of 56 x 84-in. 
eg g shaped brick. Proposals for brick and pipe sewer 
were opened June 4; the bidders were John C. Davis, 
©, Brooks, O’Conner & Niger, Kelly & Lamson and J. P. 
& A. Davis. Joun J. GRANVILLE, City Engineer. 


Water-Works.—Turner, Clark & Rawson, of Boston, 
have the contract for the water-works at Old Orchard, 
Me.—-Goodbhue & Birnie, of Springfield, Mass., have 
the contract for extending the water-works at Con- 
cord, to Penacook, N. H., and other villages. The 
firm has completed works at Hillsboro, N. H., and 
will build a system at Barre Vt.—Lang, Goodhue & 
Co., Burlington, Vt., bave the contract for water-works 
at Swanton, Vt.; the contract price is $15,000, and 27 hy- 
drants are to be set. 


Bridges. --John L. Means, of Grand Island, Neb., has 
the contract for a wagon bridge across the Loup river, 
at $10,.00.-—Paquet & Smith, Portland, Ore., have the 
eontract for rebuilding a bridge.——The King Iron 
Bridge & Manufacturing Co., Cleveland, O., has the 
contract for an iron bridge across the Guadalupe river 
at Cuero, Tex,— The Berlin Bridge Co., Berlin, Conn., 
has the contract for a bridge at Walden, N. Y., for 
$15,900.—Dean, Westbrook & Co., of New York, have 
the contract for two iron bridges across Schoharie 
creek at Schoharie, N. Y.; the contract price is $27,000. 


Sewer Contracts.—D. F. Minahan, Springfield, O., 
has the contract for the Park street sewer at Dayton, O: 
it is to be 8 ft. diameter and 5,250 ft. long: the contract 
prices on the three sections are $16.41, $17.99 and $14.40 
per ft,——At Utica, N. Y.,a contract has been awarded 
to J. G. Sweeney at 78's and 93 cts. per ft. for 12 and 15- 
in., sewer, and $55 each for manholes; also to J. J 
Dwyer at73 cts. and $4.55 for 9 and 30-in. pipe, $3.25 each 
for branches; manholes, $55 each; catch basins, $65; 
lumber, 14; rubble masonry, $6 per cu. yd.: concrete, 
#5.75.—-At Hartford,Conn., Sylvester and Bissell have the 
contract for a 42-in. sewer.— At Milwaukee, Wis., a oon- 
tract for a brick sewer has been awarded to Thos. Mor- 
rissey, and for pipe sewers to D. O'Driscoll, Jacob 
Werner, Thos. Markey and Chas. Brand.— At St. Paul, 
Minn., contracts have been awarded to E. J. Kirkland 
and P. Doherty 


Bridges.—The following proposals for iron bridges 
across Perkiomen creek and Swamp creek, respec- 
tively, were opened June 4 by the County Commis- 
sioners, Norristown, Pa.: 


Perki- 


| omen, Swamp 


| Price | Price 
| per ft. | per ft. 


$ 

Standard Bridge Co... ...--.+0- cee eeeeeeee . 15.00 
J. Denithorne & Son, Phoenixville, Pa.. 19 17.83 
Wrought-Lron bridge Co., Canton, O....) 21. (7.20 
Columbia Bridge Co., Dayton, O.....-..-.| 22. 18.90 
Penn Bridge Co., Beaver Falls. Pa.....--.| 22.3% 7-60 
Massillon Bridge Co., Massillon, U.......| 22-! 18.50 
Groton Bridge Co., Groton, N. Y 22-9 9.98 
Mount Vernon Eridge Co., Mt. Vernon,O.) 24- 2.00 
West Point Engine & Machine Co 24. 0.00 
Pittsburg Bridge Co., Pittsburg, Pa 25.3: 3.00 
Dean & Westbrook, New York City 26 4.00 
Morse Bridge Co., Youngstown, O.,{ | 2,469) | 3 223 

(complete).. (| 56171 | 3.322 
Bertin Iron Bridge Co.,East Berlin, Conn! 5.210 4 65 

{ 


Cortracts for masonry were awarded as follows: 
Perkiomen and Swamp creek bridges, Willoughby H. 
Smith, $1,777 and $1444; Frog Hollow bridge, Hugh 
O'Neill, $4,915. 


Street Work.—At Newark, N.J., the following con- 
tracts were awarded June7: B. M. & J. F. Shanley, 
oblong granite block paving, $2.65 per sq. yd.; Belgian 
bridge stone, 40 cts, per sq. ft. Thomas O’Oonnor, cob- 
blestone paving, 62 cts. per sq. yd.; bridge stone, 34 cts. 
per sq. ft.: also, cobblestone paving, 65 cts.; bridge 
stone, 34 cts.; oblong trap block gutter paving, $2.20. 
E. Apa, City Surveyor.—At Toronto, Can., a contract 
has been awarded to Wm. Cathro, at s4 cts. per sq. yd., 
for paving, 19‘ cts. perft. for curbing, and $3 per 100 
pounds for iron crossing plates: also to Robert For- 
syth for granolithic sidewalk at $4 per ft.—At Pitts- 
burg, Pa., the following contracts have been let; K. 
Bracken, paving, $1.38 per ft.; Joseph Hastings, grad- 
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ing, 24 cts. per yd.; Booth & Flinn, block paving, $2.99 
and $3 per ?ft., Neuchatel asphalt paving, $4 per ft.; 
H.C. Gearing, white pine blocks, $25 per 1,000.—At 
Leavenworth, Kan., the following contracts have been 
let; paving with 7-in. cedar blocks on 6-in. concrete, J. 
B. Smith & Co., Chicago, $1.89 per sq. yd.; grading, 
Kansas & Nebraska Paving Co., Omaha, 27 cts. per cu. 
yd.; curbing, Geiger & Campbell, Leavenworth, 4 x 20- 
ins. and 5 x 24-ins., 59%s and #2 cts. per ft.——At Louis- 
ville, Ky., the contract for granite blocks has been 
awarded to Walter K. Davis at $9.25 per ton.—At 
Brooklyn, N. Y., the bids for flagging sidewalks were; 
Thomas R. McCann, 19%: ets. per sq. ft.; Charles 8. 
Lynan, 20 cts., and Henry Mogk, 20% cts. —At St. 
Paul, Minn., contracts for street work have been 
uwarded to Thornton & Shaw, Fulsom & Murray, For- 
restal & Riley, and F. 8. Blodgett. 


Sewers.—The following proposals were opened June 
3 by G. R, Conner, Commissioner of City Works.Brook- 
lyn, N. Y.: Edward Freel, 36 and 30 in. brick sewer, $3 10 
and $2.6) per f[t.;18, 15 and 12 in. cement pipe. $1.65, $1.40 
and 97 cts. per foot.; manholes, $33.75 each; street 
basins, $85 each.—Edward Gorman,$3.70 and $2.90: $1.55 
$1.33 and 99cts. ; $33, $99.—John 8S. Bogert, $4 and $3.40; 
$1.85, $1.65 and $1.10: $34, $9s.—John J. Hart, $4.20 and 
$3.80 ; $1.73, $1,57 and $1.19; $34, $110.—Hurris & Maguire, 
$4.70 and $3.60 ; $2.28, $2 08 and $1.71; $45: $110. 


®WDredging.—The; following Proposes were opened 
May 31 by Lieut. Col. O. M. PoE, Bid Eng peer Ofice Fe 

etroit, 2 ich.: For dredging aa ne at Cheboygan 
Mich.; Green Bay Dredge & Pile Driver Co., Green Bay, 
Wis.. 114 ets. per cu.yd., measured in the scow ;?Carkin, 
Stickney & Cram, East Saginaw, Mich., 14% ets.; Chas. 
B. Crane, Chicago, IIl., 1542 ets,; C. E. Mitchell, Luding- 
ton, Mich., 17; ets,; A. H. Williams, Sault Ste. Marie, 
Mich., 18 ets.; Buck & Hubbell, Saginaw, Mich,, 1932 ets. ; 
Williams, Upham & Co., Duluth, Minn., 23 cts.; Robert 
Finch, Grand Haven, Mich., 23 cts. Hubbell & Skeldon, 
Saginaw, Micb., 232 cts.; Stang & Gillmore, Lorain, O., 
242 cts.—For dredging the west channel of the Sagi- 
naw river, slong West Bay City, Mich., proposals 
opened June 2: Hubbell & Skeldon, 30 cts. per cu. yd., 
Carkin, Stickne y & Cram, 374 ctr. 


Scales.— The following proposals for track and wagon 
scales were opened recently by J. W. Jacoss, A. Q. M., 
U.S. A., Atlanta, Ga.: Bock & Gregg Hardware Co., At- 
lanta, Ga., ( ‘Buffalo”’) $2,675; Page, Dennis & Co., New 
York. (“Howe’’) $2,735; Fairbanks & Co.. New York, 
(“Fairbanks’ ) $2,815.75. The prices included both scales, 
and the high price of the bids were due tothe require- 
ments of the specifications. The specifications called 
for seals manufactured by the Fairbanks, Howe or 
Buffalo scale company, set up complete, including 
foundations, etc. The wagon scale to have a platform 
14 ft. 2 ins. by 8 ft. 2ins.,and a capacity of 5 tons: the 
track seale to have a platform 34 ft. long and a capacity 
of 50 tons. The foundation to be of Georgia granite 
hammer dressed masonry; the side of the pit above the 
foundation to be of brick. 


Sewers.—Proposals for the construction of sewers at 
Amsterdam, N. Y., were received from the following 
firms: the work being in 5 districts: Joseph N. Drew, 
Buffalo; Sherman & McDonough, West Troy; S:anton 
& Doyle, Cohoes; D. W. McConnell & Co., Buffalo; John 
8S. Charies, Amsterdam, and Michael Sullivan, Little 
Falls: David Mathias, Amsterdam; Rider & Dougherty, 
Yonkers; Brown & Buckley, Mohawk; Franklin A. 
Snow, Providence, R. I.; (all these were for the 5 dis- 
tricts); Patrick Shannon, Amsterdam, (2nd district): 
Benjamin Van Vranken, Schenectady. (2nd district); 
John J. Everson, Akron, O., (5th and 6th districts). 


Dredging.—The following proposais for dredging at 
Toledo harbor were opened May 31 by Major L. CooPer 
Overman, U. 8. Engineer Office, Cleveland, O,: Geo. 
Talbot, Buffalo, N. Y., 20 ets. per cu. yd. for all the 
dredging, 21 cts. fora part of the dredging; measured 
in the scow; L. P. & J. A. Smith, Cleveland, O., 24 cts., 
25 cts.: Stang & Gillmore, Lorain, O., 25 ets., 23 ets.: for 
all the dredging; Carkin, Stickney & Cram, East Sag- 
inaw, Mich., 234 cts.; John M. Eley & L. J. Seek, To- 
ledo, O., 24% cts.; Chas, F. Dunbar, Buffalo, N. Y..27 ets. ; 
Chas. B Crane, Chicago, Ill., 27 ets.: for a part of the 
dredging: Edwin H, French, Fulton, N. Y., 22% cts.; 
Wm. Sst. John, Toledo, O., 24 cts.; Dodga & Petrie, Chi- 
eago, IIl., 33 ets. 


Sewer Work.—The following proposals were opened 
recently by W. ELLwooD WyNNgE, Corporation Clerk of 
Avondale, O., at Cincinnati, O., for sewer work at Avon- 
dile: Main sewers; Barton & Joute, $7,954.75; Thos. J. 
Peter, $9,259.06; R. J. O’Maley, $18,965, Lateral sewers, 
Barton & Joute, $2,928.20; Thos. J. Peter, $3,805. Man- 
hole covers; Francis Fritsch, 2% ets. per pound; 
Eureka Foundry Co, 2% cts.; Haefinghoff & Lane, 
2% ets.; Globe Foundry, 2% ets. Contract awarded to 
Francis Fritsch. Sewer pipe. Blackmer & Post, St. 
Louis. Mo., 65 per cent. off list price; J. V. Nicolai, R. E. 
McCracken, L. H. McCammon, W. H. Seymour, H. J. 
Conkling, Ervin Lime Co.and John Mueller, all bid 45 
per cent. off list price. 
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Steam Heat for Lancaster, Pa.—Dr. R. 8. BisHop, 
President of the American District Steam Co. (Holly 
combination system), is about organizing a company to 
introduce steam heat. He proposes a stock company, 
with $100,000 capital, and subscriptions are now being 
taken. This system is in use in Lockport, N. Y.: 
Springfield, Mass.,and Denver, Co!. Steam-heating is 
in use in New York City, and in a number of Pennsy!}- 
vania towns. 

Street Work.—The following proposals for work on 
Baymiller street were opened recently by the Board oi 
Public Affairs, Cincinnati. O.: 





Bose. | F. | , Folz. 
| aa | Kirch- | Ashman 
| & Co. |ner & Co, & Co, 
| 
Curb, 4-in. per lin. ft. | 1.12 1.00 
Curb, 5-in. ..------ See ee 
Curb reset, 4-in..°** “ “ -05 -04 
Curb reset, 5-in-.** ““ “| .05 |  .05 
Crossings. yi se Rag 1.15 
Grading ** cu. yd. 40 | -30 
Granite ......... - “* gq. yd. 40 | 3.40 
Hyd. cement ** eu. yd. -00 4.20 
Rolling - 


sq. yd. -04 | -05 





For work on Third street, the bidders were Wm. 
Hussey and G. Eyerman & Co. For work, with as- 
phalt paving, on Seventh street, the only bid was from 
the Warren-Scharf Asphalt Paving Co.; the item for 
asphalt paving was $2.75 per sq. yd. 


Grading and Sewers.— The following proposals 
were opened May 28, at Duluth, Minn., by James 
Fow ter, City Engineer: Grading First street; John 8. 
Wolfe & Co., $228,674 with Kettle River sandstone curb, 
$236,474 with granite curb (Granite accepted). Grading 
Third street; John 8. Wolfe & Co., $198,650.50 with sand - 
stone curb, $200,006.50 with granite curb; W. H. Fitz- 
patrick, $210,805.80, $212,387.80; James Baxter & Co., $242,- 
989.16, $243,893.16; D. A. Duncan, (granite) $233,690. (Sand- 
stone accepted).—Sewer on First street; John 8. 
Wolfe & Co., $48,078.80. Sewer on Third street; W. H. 
Fitzpatrick, $11,558.70; John 8. Wolfe & Co., $11,562.80; 
James Baxter & Co., $11,870.30; D. A. Duncan, $12,986.80. 
The contracts were all awarded to Join 8. Wolfe & Co. 

The contract prices were as follows: Grading; earth 
excavation, 37 and 60 cts. per cu. yd.; rock excavation, 
$1.65 and $1.75 per cu. yd.; earth borrow 55 and 58 cts. 
per cu. yd.; gravel $1.30 per cu. yd.; wooden eross 
walks, $20; wooden gutters, $18; wooden sidewalks, 53 
ets. per lin. ft.; wooden bridge, $20 per ft.; Telford 
pavement, $1 per sq. yd.; sewer pipe, $2.25 per ft.; cul= 
vert pipe, $2.20 per ft.; stone gutters, $3 per sq. yd.; 
stone crosswalks, $95 each; sewer brick, $19 and $19.50 
per 1,000; rubble masonry, $4 and $4.75 per cu. yd ; 
brown stone, $20 per cu. yd.; stone paving, $1.35 and 
$1.45 per sq. yd.; granite curb, $1.30 per ft.; sandstone 
eurb, $1 per {t.; timber, $18 per 1,000 ft. B. M. 

Sewer work ; earth excavation, 85 cts. percu. yd.; rock 
excavation, $5.25 per cu. yd.; sewer pipe, 8-in., 30 cts. 
per ft.; 9-in., 35 cts.; 10-in., 40 cts.; 12-in., 55 and 65 cts. ; 
15-in., 85 cts. ; 18-in., $1.25; 20-in., $1.50; 21-in., $2; flush- 
ing tanks, $95 each ; manholes, $75 each; lamp holes, $10 
each; inlets to curb line, $2.80 each. 


Bridges, Canals, Etc. 


Bridge Notes.—Wareham, Mass. The Old Colony 
R. R. Co. will build 3 bridges.——Boston, Mass. The 
survey for the new bridge across the Churles river be- 
tween West Chester park and Cambridge are in pro- 
gress; the bridge will be of iron, on masonry piers, 
and there will bea draw operated by steam.—Troy, 
N. Y¥. The Gontracting board will erect an iron 
bridge over the Poestenkill at Hill street at a cost of 
$7,000 or $8,000.— Washington, D. C. A new bridge will 
replace the old structure over the Eastern branch at 
Pennsylvaniaand Kentucky avenues, into Maryland; it 
will be 2,235 ft. long, and will consist of iron trusses and 
iron trestle work. The plans were prepared by Col. 
Peter C. Hatns, U. 8, Engineer Corps.—Covington, 
Ky. One of the caissons forthe Huntington bridge of 
the Chesapeake & Ohio R. R. across the Ohio river, was 
launched June 3—Lon-on Mills, Ill. The London 
Mills Iron Bridge Manufacturing Co. has been incor- 
porated by A. J. Haruan, D. H. Swartz and 8. Mc- 
FARLAND; capital stock, $20,000.—Minneapolis, Minn. 
City Enginee Rinker’s amended plans for the Frank- 
lin avenue bridge over the Mississippi river have been 
adopted; there will be1 through span of 302 ft. and 3 
deck spans of 176 ft. each; the headway will be 80 ft. 
The cost is estimated at $137,942: substructure, $58,752; 
superstructure, $79,190.—Burlington, Ia. The firm of 
Crawford & Son has been incorporated to construct iron 
bridges; J. W. CrRawrorp, of Crawfordsville, is at the 
head of the company, and has the western agency for 
the Pittsburg Bridge Co.— Buena Vista, Col. A wagon 
bridge will be built across the Arkansas river by the 
Midland R. R. Co.; the town will build the west ap- 
proach.—Templeton, Cal. The piers of the Salina 
river bridge are erected and the bridge will soon be 
completed. 4 
Continued on page XIV. 








